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REMEDIAL ACTION WORK PLAN
FOR

THE STORM SEWER LINES AND ON-SITE DITCH
KALAMAZOO PLANT

BENTELER INDUSTRIES

1.0 INTRODUCTION

At the request of Benteler Industries (Benteler), WW Engineering and Science (WWES)

has prepared the following work plan to address two activities at the Benteler facility in

Galesburg, Michigan. These activities include: 1) the design of a remedial action plan

(RAP) for removing polychlorinated biphenyl (PCB) containing sediments from the

storm sewer drain lines at the facility; and 2) the design of a RAP for removal and

disposal of PCB and other chemically contaminated sediments in the drainage ditch on

the southern portion of the property (the current outfall for the storm sewer). Where

appropriate, the work plan is designed to meet the regulatory requirements of the

Michigan Environmental Response Act (P.A. 307 of 1982, as amended) (Act 307) and the

Toxic Substance Control Act (TSCA).

The work plan is also designed to be in substantial compliance with the following

specific requirements of the National Contingency Plan (NCP):

• A Health and Safety Plan will be prepared that will specify employee training and

protective equipment and standard health and safety operating procedures that

conform with 19 CFR 1910.120(1)(1) and (1)(2).

• Documentation supporting all activities relating to the remediation of storm sewer

lines and ditch sediments, including the circumstances of the release, response actions

taken, and an accurate accounting of costs incurred, will be maintained in a file. The

original documents will be maintained at WWES1 Grand Rapids office, and copies of

all pertinent documents will also be maintained at the Benteler Kalamazoo facility.

• The work plan will comply with applicable or relevant and appropriate requirements

(ARAR's) for remediation of on-site contamination pursuant to regulations developed

under Michigan Act 307, TSCA, and the Resource Conservation and Recovery Act

(RCRA). Specifically, cleanup standards generated pursuant to Act 307 will be
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considered the controlling remedial goals. A detailed evaluation of ARAR's for the

Benteler site is presented in Section 2.0

• When completed, the final work plan will be made available for community review

and comment. Community comments will be addressed and, as appropriate, revisions

to the proposed plan will be made. Attachment A presents an outline of the

community relations work plan developed for the Benteler Industries Kalamazoo

Plant. The primary purpose of the community relations activities is to ensure the

public has an opportunity for involvement in site-related decisions. The community

relations activities will allow for Benteler to be sensitive to local community concerns

and provide an avenue for the prompt response to those concerns.

1.1 LOCATION

Benteler Industries is located at 9000 E. Michigan Avenue, Galesburg, Kalamazoo

County, Michigan (NW 1/4 of the NE 1/4 Section 23, T2S, R10W). The site is bordered

to the north by Michigan Avenue, to the south by an open field, to the east by a residence

and open field, and to the west by an open field. The site location map is shown in Figure

1.

The facility is located approximately one-half mile north of Lake Morrow, an

impoundment of the Kalamazoo River. The surface topography of the site slopes gently

from north to south. Surface water drainage from manufacturing areas of the site is

collected in the site storm sewer and then flows through an on-site drainage ditch to the

south, towards Lake Morrow.

1.2 SITE BACKGROUND

The property has been used for manufacturing operations since 1955. Benteler began

operations at the facility in 1989 and uses the facility for the manufacture of automotive

parts.

Prior to 1973, the sanitary sewer lines at the facility discharged to the sewage treatment

plant located south of the plant (Figure 2). Wastes were treated at the sewage treatment

plant and discharged to the drainage ditch at a point south of the sewage plant. Storm

water drains at the facility discharge to the drainage ditch at its origin, located directly

adjacent to the north head wall south of the east parking lot (Figure 2). Prior to 1989,

floor drains in the manufacturing area were also connected to the storm drain network.
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1.3 PREVIOUS INVESTIGATIONS

DITCH

Previous investigations were conducted at the Kalamazoo Plant in order to identify any

contamination present at the Benteler site, to determine the nature and extent of the

contamination, and to determine the need for any removal action. The results of

investigations conducted in 1990 and 1991 are presented in the March 1990 WWES

report entitled Summary Report of the Plant Floor Decontamination and the July 1991

WWES report entitled Four Area Site Investigation, respectively.

In addition to the two previously mentioned investigations, hi 1989 WWES collected five

sediment samples (S1 to S5) from the drainage ditch. The locations of these samples are

shown in Figure 3. The sediment samples were analyzed for PCB's and the results of the

analyses are presented in Table 1. As shown in the table, PCB's were detected in all five

samples at concentrations ranging from 1.6 to 120 mg/kg. The PCB concentrations in all

five of the samples exceeded the Type B soil criteria for PCB's of 1.0 mg/kg per Aroclor.

During the 1991 investigation, environmental samples were collected from the drainage

ditch area, the storm sewer lines (both exterior and in the Butler building), and the former

sewage treatment plant. The sediment sample locations for the drainage ditch area

(Figure 3) were chosen based on guidance presented in the Michigan Department of

Natural Resources (MDNR) draft document entitled, Verification of Soil Remediation

(October 26, 1990). All of the sediment samples (20) from the drainage ditch were

analyzed for PCB's and four of the samples were analyzed for volatile organic
compounds (VOC's) and inorganic compounds.

The analytical results for the sediment samples are presented in Tables 1 through 3. Nine

sediment samples contained detectable levels of PCB's. However, only one of these

samples contained PCB's (Aroclor 1248) at a concentration exceeding its Type B soil

criterion. This sample was collected from location 1+15 (115 feet south of the outfall)

near the north headwall of the ditch.

Several VOC's were detected in the sediment samples collected from the drainage ditch.

Only 1,4 dichlorobenzene (sample 1+15), however, was detected at a concentration

exceeding its Type B soil criterion.
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Several metals were also detected in the sediment samples at concentrations exceeding

their respective Type B soil criteria (predominantly for the protection of ground water).

No analysis of background metal concentrations has been conducted. Furthermore, no

site specific leach tests (e.g., the TCLP test) have been conducted at the site to determine

if indeed the metals in these sediments are present at concentrations which could present

a threat to ground water.

STORM SEWERS

Sediment samples from the storm sewer line were also collected and analyzed for PCB's.

Of four sediment samples collected from the storm sewer, Aroclor 1248 was detected in

two samples and Aroclor 1260 was detected in four samples. Each of these samples

contained PCB's at concentrations exceeding the Type B soil criteria of 1 mg/kg. The

highest detected concentration of PCB's was 12 mg/kg of Aroclor 1248 in sample SS-4.

FORMER SEWAGE TREATMENT PLANT

Three sludge/sediment samples were collected from the former sewage treatment plant.

One sample was collected in the digester and the other two samples were collected from

the primary and final clarifier (Figure 3). PCB's were detected in only one of these

samples. Aroclor 1260 was detected in the sludge sample collected from the digester at a

concentration of 0.046 mg/kg. This level is below the Type B soil criterion of 1 mg/kg.

2.0 REGULATORY OVERVIEW

As documented in the above referenced reports, sediments containing PCBs are present in

the storm sewer and drainage ditch at the Benteler site. Human or ecological exposures

to these sediments could result in potential adverse human health and ecologic affects.

Under current site conditions (PCB impacted sediments having been identified in

stretches of the ditch immediately downstream from the site outfall), potential ecologic

impacts are likely greatest for terrestrial species residing near the ditch. Potential aquatic

impacts would be somewhat limited due to the general low flow and intermittent nature

of water in this ditch. In the future, contaminants in the drainage ditch could migrate

further down the ditch into the adjacent impoundment of the Kalamazoo River. Such

migration, if it were to occur, could present a potentially greater impacts to the aquatic

environment.
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Currently, human exposures to contaminants in the sediment are limited by; 1) its

location outside normal areas of worker activity at the site, 2) the relatively inaccessible

nature of those areas that are impacted, and 3) the overall small percentage of the ditch

that is impacted. Potential use of the ditch area by neighboring residents is considered

small. Trespassers or other site visitors are not routinely observed near any impacted

area. While there is currently a low potential for significant human exposure to the

contaminants in the ditch, under potential future uses of the site, such exposures could be

more significant.

To address the potential human health and ecologic risks presented by the impacted

sediments, cleanup actions consistent with Michigan Act 307 and the NCP are presented

in this plan. Consistent with the NCP, cleanup levels required to address the potential

human health and ecological risks at sites were determined from an evaluation of federal

or state environmental or public health laws that can reasonably be applied to the site.

These "applicable or relevant and appropriate requirements" (ARARs) consist, among

other things, of specific environmental criteria, environmental performance standards,

monitoring requirements, and RCRA and TSCA requirements related to cleanup actions

and waste handling and disposal.

The NCP specifies that state standards that are promulgated, identified by the state in a

timely manner, and are more stringent than Federal requirements may be applicable or

relevant and appropriate (40 CFR 300.400(g)(4)). The MDNR has identified rules

published pursuant to the Michigan Environmental Response Act (P. A. Act 307 of 1982,

as amended) (Act 307) as ARARs, or potential ARARs, for actions conducted pursuant to

the NCP in the State of Michigan (Letter of D. Rector, MDNR, August 28, 1990). This

designation has been agreed upon by U.S. EPA.

For the contaminants of concern at this site, cleanup criteria established pursuant to Part 7

of the Act 307 Administrative Rules have been selected as the target ARAR's. This

remedial action Work Plan is designed, therefore, to meet regulatory requirements

established in the Administrative Rules for Act 307. The Act 307 rules provide a three-

tiered approach (Type A, B, or C) for determining cleanup levels at impacted sites.

Compliance with Type A criteria is achieved when the concentrations of contaminants in

any affected environmental media are below background levels or the method detection

limit (MDL) for the contaminant. The Type B and Type C cleanup approaches are both

risk-based; they differ in the degree of assumptions used in the assessment of risk, in the

point of compliance, and in the degree of post-cleanup responsibilities and requirements.
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The Type B cleanup criteria are designed to be protective of human health during a

lifetime of exposure to contaminants. The Type B criteria for carcinogenic compounds

are representative of an incremental risk of one in one million. The Type B criteria for

non-carcinogenic compounds are established to prevent adverse health effects. The Type

B cleanup criteria use standard exposure assumptions developed by the MDNR and

specified in the Administrative Rules for Act 307. Because the cleanup standards must

be achieved at every point within the site, the Type B cleanup approach has no post-

closure requirements or responsibilities.

The Type C cleanup approach is based on similar risk assessment procedures used in the

Type B approach but allows site-specific information to be included in the assessment of

risks posed by contaminants at the site. Unlike the Type B approach, the Type C

approach allows on-site containment of hazardous substances. This moves the point of

compliance from every point within a site, as in Type A or Type B, to the point of

exposure by human or environmental receptors. This approach generally requires

extensive documentation in the form of remedial investigations and feasibility studies,

and financial assurance mechanisms. These cleanups are generally most appropriate

where there are large volumes of contaminated material or where it is not feasible to

remove the contamination.

The remedial actions to be undertaken at the Benteler site are designed to meet the Type

B soil criteria for PCB's. The Type B soil criteria are currently established at 1 mg/kg per

individual Aroclor (MERA Operational Memorandum #8, Revision 1, March 16, 1992).

Part 7 of the Act 307 Administrative Rules does not specifically address appropriate

cleanup levels for sediments within a storm sewer line. As the sediments in these lines

are a potential source of ongoing PCB release and potential sediment contamination, this

plan is- designed to remediate sediments which could contain PCB's at concentrations

greater than 1 mg/kg per Aroclor.

Any waste materials generated during these remedial actions will be disposed at regulated

off-site disposal facilities in accordance with regulations established pursuant to the State

of Michigan, and relevant federal regulations including RCRA and TSCA.
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3.0 ACTION SPECIFIC WORK PLANS

This Work Plan addresses two areas of action at the Benteler site; removal of PCB

containing sediments from the storm sewer lines, and the removal of PCB containing

sediments from the drainage ditch area. The work plan will be implemented in a

sequential manner beginning with remediation and verification of remediation of the

storm sewer lines. Following verification that PCB's are no longer being discharged from

this line, the on-site ditch will be remediated.

The work plans for the storm sewer lines and the drainage ditch are divided into three

separate phases, a remediation phase, a verification of remediation phase, and a waste

characterization phase. Waste generated during each step will be disposed off-site

according to applicable RCRA/TSCA regulations. The following discussion outlines the

scope of work for each of the areas of investigation at the Benteler site.

3.1 STORM SEWER LINES

3.1.1 REMEDIATION

As discussed above, previous sediment sampling in the storm sewer lines at the site

indicated the presence of PCB's in samples from several discrete areas. Based on these

results, it is assumed that residual levels of PCB's could be present in all areas of the

storm sewer beneath and downstream from active manufacturing areas. A diagram of

these storm sewer lines at the Benteler facility is presented in Figure 2. As seen in this

figure, it is estimated that 2,240 feet of storm sewer lines will require remediation.

In accordance with 40 CFR 300.430(e)(9)(iii), a comparative analyses of remedial

alternatives to determine the most feasible remedial alternative for the storm sewer lines

was conducted. The results of the comparative analyses are presented in attachment B.

Based on this analyses, high pressure flushing was considered the most feasible

alternative for remediation of the storm sewer lines. Using this technique, sections of the

storm sewer will be accessed, a high pressure hose with a back spraying head will be

inserted, the hose will be allowed to propel itself upstream and then retrieved

downstream. The aqueous rinsate will be applied at approximately 1,500 to 1,700 psi at a

flow rate of approximately 60 gpm. Storm sewers will be flushed beginning with

upstream sections and working downwards towards the outfall. Sections of the storm

sewer line will be accessed by manhole, or if necessary, by excavation and construction
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of temporary access ports. Non-manhole access may be necessary for sections of pipe

having no current manhole and storm sewer line turns of 90 degrees.

Rinsate and sediments will be collected by vacuum hose at the point of access. Rinsate

not captured by suction hose will be collected in a temporary tank setup at the outfall of

the storm sewer line. Following collection in vacuum trucks, all rinse waters will be

transferred to temporary tanks setup on-site prior to off-site disposal.

Each line will be flushed four times. The first two flushes will be completed with a high

pH aqueous solution. The final (third and fourth) flushes will be performed using water

only. Rinsates from flushes one and two will be consolidated in separate temporary tanks

from rinseates from flushes three and four.

Sediments will be separated from the aqueous phase rinseates through operation of a

separator while off loading the vacuum units. Collected sediments will be staged in

drums and stored on-site.

3.1.2 VERIFICATION

After the storm sewer lines have been flushed, water samples will be collected from the

outfall to verify that PCB's are not detectable in the storm sewer discharge. Sampling at

the outfall will be conducted in two phases with one sample collected immediately

following remediation and one sample collected approximately one-week following

remediation. Both filtered and unfiltered water samples will be analyzed. Verification

will also include visual inspection of lines at points of access to determine the presence of
unremoved sediment. The pipeline will be considered remediated when visible sediments

are not present and PCB's are not detected in the outfall water sample. If significant

quantities of sediments remain or elevated PCB concentrations are observed in the outfall

water samples following the remedial activities, Benteler will be consulted prior to any

potential additional actions.

After remediation of the storm sewers is complete, WWES will verify that floor drains in

the building are sealed and do not allow for any discharge from indoor manufacturing

areas to the storm water sewer lines.
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3.1.3 WASTE CHARACTERIZATION

It is estimated that the storm sewer line rinsing will generate 84,000 gallons of rinsate.

As discussed above, the rinsate generated during the high pressure washing of the sewer

line will be collected by vacuum truck or in the final tank placed at the outfall. Following

storm sewer flushing, all waters will be consolidated in temporary on-site tanks. Two

aqueous composite samples of rinsate will be collected, one from flushes using the high

pH aqueous solution (flushes 1 and 2), and the second from the 3rd and 4th water rinses.

The two composite samples will be submitted for laboratory analyses for PCB's.

The analytical data will be used to classify the RCRA/TSCA status of the rinsate. If no

PCB's are detectable in the aqueous phase rinseates, the rinsate will be disposed by

transport to the municipal waste water treatment facility. In the event that PCB's are

detectable in the rinsate at concentrations exceeding acceptable levels (as established by

the municipal wastewater authority), the water will be filtered with a portable, on-site,

activated carbon unit, prior to discharge to the sanitary sewer.

Sediments separated from the aqueous phase rinsate or that settle in the bottom of the

holding tanks will be containerized in drums, characterized as to PCB content, and

disposed with other sediments collected during remediation of the on-site ditch (described

below). This work plan assumes that sediments on the bottom of these tanks will be

sufficiently dry to pass a paint filter test. If sediments failing to pass a paint filter test are

generated during this step, additional stabilizing agents will be added during

containerization.

3.2 DRAINAGE DITCH AREA

3.2.1 REMEDIATION

Previous investigations (WWES 1989 and 1991) have defined the lateral extent of PCB

and other VOC impacts in surficial sediments in the on-site drainage ditch. PCB's were

present at concentrations exceeding Type B soil criteria in surficial sediment samples

collected from the drainage ditch upstream of the former waste water treatment facility.

The area of exceedances extends from the origin of the ditch at the north head wall to a

point 600 feet downstream (see Figure 3). Beyond the 600 foot mark, PCB's were

detected in the sediment samples at concentrations below Type B soil criteria. In

addition, PCB's were not detected in the three samples collected at the 1500 foot mark

(the furthest sampling location from the point of origin). Based on this information, it
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appears that the horizontal extent of PCB contamination in the drainage ditch has been

defined.

As discussed in Section 1.0, four samples collected during the 1991 investigation were

analyzed for metals. As seen in Table 3, two of these samples (from the ditch bottom)

have concentrations of several metals above Type B soil criteria for the protection of

ground water (i.e. the default value of 20 X the Type B ground water criteria). The

location of one of these samples was 625 feet south of the headwall, which is beyond the

area where PCB levels above Type B soil criteria were observed. Before any remedial

action is conducted on the drainage ditch, it is necessary to determine if the metals are of

potential concern with respect to Act 307. Therefore, WWES recommends that a soil

sample be collected from the 625 foot location prior to conducting remediation and

submitted for total constituent and TCLP metals analyses. Under Act 307, a TCLP or

comparable leach test is an alternative method (i.e., other than the default 20 X value) for

demonstrating compliance with the Type B ground water impact pathway. The analytical

results for the leachate analyses will be evaluated by direct comparison to the Type B

ground water criteria. If, after the results of the leachate test are evaluated, there are still

exceedances of Type B criteria for metals, a comparison of the total constituent metals

concentrations to appropriate background levels may be conducted.

In accordance with 40 CFR 300.430(e)(9)(iii), a comparative analyses of remedial

alternatives to determine the most feasible remedial alternative for the drainage ditch area

was conducted. The results of the comparative analyses are presented in attachment B.

Based on this analyses, the remediation of the drainage ditch area will consist of

excavation of soils impacted with PCBs above Type B soil criteria. The proposed total

extent of the excavation is shown on Figure 4. The area of excavation will extend

approximately 600 feet south from the origin of the drainage ditch at the north headwall.

The width of the excavation will measure approximately 4 to 5 feet, depending on the

width of the ditch at any particular point. Soils/sediments from the drainage ditch will be

excavated to a depth of 2 feet.

Because of differences in regulatory requirements based on PCB content, segregation of

different areas of sediment will be conducted during excavation. Sediments in areas

likely to be above 25 ppm PCB's will be excavated and staged separately from sediment

from areas where the PCB content is likely to be less than 25 ppm. Figure 5 presents a

diagram of the four separate areas in the proposed staging system. These areas include:
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Area 1: sediments from the first 200 feet of the ditch from a depth of 0 to 1 feet.
Area 2: sediments from 200 to 600 feet from a depth of 0 to 1 feet.
Area 3: sediments from the first 200 feet from a depth of 1 to 2 feet.
Area 4: sediments from 200 to 600 feet from a depth of 1 to 2 feet.

The estimated total volume of sediments that will be excavated is approximately 250

yds3. Allowing for expansion of excavated material (using a factor of 1.3), it is estimated

that 330 yds3 will be generated for off-site disposal. The estimated volume for each area

described above is:

Area 1: 55 cubic yards
Area 2: 110 cubic yards
Area 3: 55 cubic yards
Area 4: 110 cubic yards

In order to limit the quantity of water in the ditch sediments, remedial activities will be

initiated no sooner than 48-hours after significant rainfall and no-sooner than 24-hours

following elimination of all facility related sources of discharge to the sewer and ditch. If

water remains in the ditch following these measures, water will be pumped from the

location of the area of excavation and discharged further downstream or into an on-site

tank prior to excavation. Water collected in this manner will be discharged back to the

ditch following sediment removal activities. Excessive water in the ditch sediments

(evidenced by failure to pass a paint filter test) will require additional staging and

stabilization/solidification steps not included hi this work plan.

Sediments will be excavated by a track mounted back-hoe. Assuming that pre-approval

of a disposal location is obtained prior to initiating the excavation (see waste

characterization below), and sediments are dry enough to pass a paint filter test,

excavated sediments will be placed directly into dump trucks for immediate off-site

disposal.

3.2.2 VERIFICATION SAMPLING

Verification samples will be collected from the floor of the excavation. Since the

previous sampling indicated that the sidewalls of the ditch were not impacted, and the

depth of excavation will be no more than 2 feet, sidewall verification samples will not be

collected. Based on the above dimensions for the excavation, the area of excavation will

measure approximately 3,000 ft2. In accordance with the MDNR draft guidance

document for verification sample collection, five verification soil samples will be
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collected from the floor of the excavation to demonstrate removal of impacted soils. The

approximate locations for the verification samples are shown in Figure 4.

All of the verification samples will be analyzed for PCB's. In addition, the verification

sample collected near the 100 foot mark will be analyzed for MDNR Scan 1 VOC's.

Previous sampling at this location identified 1,4-dichlorobenzene at a concentration

above its Type B soil criterion. This verification sample will determine if there has been

any vertical migration of VOC's in soils.

If necessary based on the results of the previously described metals evaluation,

verification samples may also be analyzed for inorganic parameters. All laboratory

analysis will be conducted at the WWES Environmental Laboratory in Grand Rapids,

Michigan. The analytical results will be compared to the applicable Type B soil criteria.

Remediation will be considered complete in this area if all verification sample results are

below applicable Type A and/or B soil criteria. If one or more soil verification samples

indicates the residual presence of PCB's or VOC's at concentrations above the Type B

criteria, additional soils may be excavated in a second phase and additional verification

samples collected in the excavated area.

3.2.3 WASTE CHARACTERIZATION AND DISPOSAL

WWES anticipates obtaining pre-approval for disposal of sediment off-site prior to onset

of remedial activities. Depending on the off-site disposal facility selected, pre-approval

will be based either on the existing sampling data or additional soil characterization

samples performed at the request of the disposal facility. Additional sampling which may
be necessary to obtain disposal approval could include the collection of sediment

composite samples and subsequent analysis for PCB's, VOC's, and TCLP analyses for

metals.

It is anticipated that sediments from Area 1 will be disposed at a TSCA-approved

treatment, storage, and disposal (TSD) facility capable of accepting soils with a PCB

content greater than 50 mg/kg. WWES anticipates that sediments from Areas 2, 3, and 4

(and stockpiled sediments from the storm sewer remediation) can be disposed at a

Michigan Act 641 Type n Landfill.
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3.3 BACKFILLING OF DITCH

Following excavation and off-site removal of sediments and verification that remediation

is complete, the storm water ditch will be backfilled, if necessary, to restore its pre-

excavation flow pattern. Backfill soil, if necessary, will be obtained from adjacent areas

of the Benteler site.

3.4 RELEASE REPORTING

If, during remediation activities a release is discovered at the Benteler site, the release

will be reported to the National Response Center. The report will include the location of

the release, the types of materials released, an estimate of the quantity of material

released, the possible source of the release, and the date and time of the release.

4.0 ANALYTICAL METHODS

All soil, sediment, and water analyses will be conducted by the WWES Analytical

Laboratory in Grand Rapids, Michigan.

4.1 STORM SEWER LINES

4.1.1 VERIFICATION SAMPLES

Verification water samples collected after flushing the sewer lines will be analyzed for

PCB's using U.S. EPA analytical method 8080. Analysis of both filtered and unfiltered

water samples will be conducted.

4.1.2 WASTE CHARACTERIZATION SAMPLES

The composite water samples used to characterize the flush water collected after sewer

line remediation will be analyzed for PCB's using U.S. EPA analytical method 8080.

This sample will not be filtered prior to analysis. If necessary, an additional composite

water sample(s) will be analyzed, following carbon adsorption treatment, if the initial

composite sample is found to contain PCB's at concentrations exceeding applicable

disposal criteria.

Sediments collected from the storm sewer line will be analyzed for PCB's using U.S.

EPA analytical method 8080.
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4.2 DRAINAGE DITCH AREA

4.2.1 VERIFICATION SAMPLES

The soil/sediment verification samples will be analyzed for PCBs according to U.S. EPA

analytical method 8080 and VOCs according to U.S. EPA analytical method 8240.

Results will be reported on a dry weight basis.

4.2.2 WASTE CHARACTERIZATION SAMPLES

As stated above, previously collected data combined with potential additional data (e.g.,

TCLP analyses, composite soil/sediment total constituent analyses) will be used to

characterize the excavated material prior to disposal. Any additional samples will be

analyzed for PCB's using U.S. EPA analytical method 8080. Results will be reported on

a dry weight basis.

4.3 QUALITY ASSURANCE/QUALITY CONTROL

WWES will implement standard quality assurance/quality control (QA/QC) procedures to

ensure that a high standard of quality is maintained throughout the duration of this

project. Attachment C presents a copy of the quality assurance project plan (QAPP)

developed for the Benteler site. WWES' Laboratory Services also routinely analyzes

reagent and method blanks to ensure that laboratory chemicals are pure and analytical

procedures are not potential sources of sample contamination.

4.4 CHAIN OF CUSTODY

Each sample will be logged onto a chain-of-custody form upon labeling and completing

the preservation process in the field. The chain-of-custody form will be maintained

throughout the collection, transport, and analyses of each sample to document that

authorized persons, only, have handled the samples. Following sample analysis the form

will become a permanent record that will be kept on file with the analytical results.

5.0 HEALTH AND SAFETY PLANS

A health and safety plan will be prepared, prior to the initiation of field activities. The

health and safety plan will provide for the protection of WWES staff and its contractors.

The health and safety plan will specify that all work described in this work plan will be

performed in accordance with the provisions, guidelines and procedures of the Site
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Health & Safety Plan and the requirements of applicable Occupational Safety and Health

Administration (OSHA) regulations in 29 CFR Part 1910 and/or 29 CFR Part 1926. The

health and safety plan will be prepared assuming Level D conditions at the site. The

health and safety plan will be reviewed and approved by WWES1 Corporate Health and

Safety Officer prior to initiation of any on-site activities.

6.0 DATA EVALUATION AND REPORTING

WWES will prepare a written closure report which documents the remediation activities

conducted at the storm sewer and drainage ditch areas. This report will include results of

sampling performed to verify that these areas have been remediated in accordance with

the Act 307 rules and regulations. The closure report will document that the remediation

activities meet the statutory requirements of Act 307 and that waste disposal was

conducted within the regulatory framework of applicable state and federal waste disposal

regulations (including but not limited to RCRA and TSCA).
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Table 1
Drainage Ditch Area

Analytical Results for PCB's in Soil Samples
1989

(Units in ug/kg)
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Table 1, cont'd
Drainage Ditch Area

Analytical Results for PCB's In Soil Samples
(1991)

(Units in ug/kg)

PCB Aroclor 1242
PCB Aroclor 1248
PCB Aroclor 1254
PCB Aroclor 1260

PCB Aroclor 1242
PCB Aroclor 1248
PCB Aroclor 1254
PCB Aroclor 1260
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Table 2
Drainage Ditch

Analytical Results for Inorganics in Soil Samples
(Units m mg/kg)

0.025
0.40
0.040
0.40
0.60
1.0

0.05
0.05

0.0002
0.40

Arsenic, total
Banum, total
Cadmium, total
Chromium, total
Copper, total
Lead, total
Mercury, total
Selenium, total
Silver, total
Zinc, total

ND^Non Detectable

NA* Not available

* = Quality control performance criteria not met for this parameter, all other

parameters fell within acceptable quality control limits.
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Table 3
Drainage Ditch

Analytical Results for Volatile Organic Compounds in Soil Samples
(Units in ug/kg)
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LscaSBajXV <fy^JJs^ . * <

7 ^ J ~ X ' ^ f.~ f#*'
V

>4
f
 &'£&;$?* Ĵ.

sam l̂̂ ^ f̂t̂ '̂;>
§Mrtrtfe ;̂:i.'̂ J:lA'
Parameter
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
1 ,1 -Dichloroethane
1 ,2-Dichloroethane
1,1-Dichloroethylene
trans-1 ,2-Dichloroethylene
1 ,2-Dichloropropene
cis-1 ,3-Dichloropropylene
trans-1 ,3-Dichloropropylene
Ethyl benzene
Methylene chloride
1 ,1 ,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,1,1-Trichloroethane
1 ,1 ,2-Tnchloroethane
Tnchloroethylene
Trichlorofluoromethane
Vinyl chloride
Xylene
cis-1 ,2-Dichloroethylene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene

Ni*pf•*%&&&*:

2000

600

800

400

10000
NA
20

'•^*4s^ '**

^ v •̂•" •* %*^
"QaOtfP

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

K'-*i«fc£
W,Sidewa!

:'S4v.T ^ v •.;
^®KB7#1>
VfiSMKl™

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
~
—

—

- *^^f "V
0&Q7/91

^^^IK5

ND
ND
ND
ND
ND
500
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
98
ND
ND
ND
31
ND
ND
ND
ND
ND
400
ND
780
240

•5^H<rn

•̂  6+25
, ttfteii
i osm&i

E64652

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
16

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

—
..
—

^ S+20
ESidewall
mmm
E64650

I
!

ND
ND
ND
ND
ND
ND i
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
..
..

-

ND = A/on Detectable
* = Provided lor detected chemicals only
NA = Not available
- = Not analyzed
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Table 4
Sewage Treatment Plant

Analytical Results for Sludge Samples
(Units in ug/kg)

m&ML ^ ,

Sesoft
Detect
Limit Result

Detect
Limit

Detect
Limit

PCB: Aroclor 1242
PCB: Aroclor 1248
PCB: Aroclor 1254
PCB: Aroclor 1260

ND

ND
ND

ND

33

33

33

33

ND
ND
ND
46

240
240
33
33

ND
ND
ND
ND

33

33

33

33

ND = Non Detectable
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ATTACHMENT A

OUTLINE OF THE
COMMUNITY RELATIONS ACTIVITIES

AT THE
BENTELER INDUSTRIES KALAMAZOO PLANT

This attachment outlines the community relations activities for the remedial action work

conducted at the Benteler Industries facility located in Kalamazoo, Michigan. This

community relations work plan for the Benteler Industries is prepared in accordance with

the requirements contained in 40 CFR 300.700(c)(6). The community relations activities

for the Benteler site will consist of a series of discrete tasks. Each of these tasks is

intended to insure that sufficient information is provided to interested citizens regarding

the remedial activities at the site and to allow for public input into the remedy selection.

The following is a description of each of these tasks.

Task 1 Designation of Project Spokesperson

In accordance with 40 CFR 300.415(m)(l), a project spokesperson will be designated.

The project spokeperson will be available to inform the community of all actions taken

concerning the remedial activities at the Benteler site. The project spokesperson will be

responsible for responding to all citizen inquiries and will coordinate all press releases

regarding remedial activities at the site.

Task 2 Publishing of Notice of Availability of Project Plans

In accordance with 40 CFR 300.415(m)(2)(i), within 60 days of the initiation of remedial

activities at the Benteler site, a notice of the availability of a summary of the proposed

plan and the rationale for the selection of the proposed plan will be published in the local

Galesburg newspaper.

Task 3 Public Comment Period

A public comment period of not less than 30 days from the time the summary of remedial

activities is made available for public inspection will be made available (40 CFR

300.415(m)(2)(ii)). In addition, Benteler will provide for the opportunity for a public

meeting at a location near the site (40 CFR 300.430(f)(3)(D)). If a public meeting is held,

a transcript will be kept and made available for public review.
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Task 4 Preparation of Responses to Significant Public Comments

A written summary of significant public comments and criticisms will be prepared along

with responses to those comments (40 CFR 300.415(m)(2)(iii)). The written summary

will also include any new relevant information submitted during the public comment

period.

Task 5 Publishing Notice of Final Remedy Selection

Once public comments are addressed and the work plan appropriately revised, the

proposed final remedy will be presented in a decision document for the site. The decision

document will be available to the public upon request.
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ATTACHMENT B

COMPARATIVE ANALYSES OF ALTERNATIVES

1.0 INTRODUCTION

This attachment presents a comparative analyses of several potential remedial alternatives

for the Benteler site. The primary objective of the comparative analyses of alternative is

to ensure that appropriate remedial alternatives are developed and evaluated to ensure the

final alternatives provide adequate protection of public health, environment, and natural

resources. The National Contingency Plan (40 CFR 300.430(e)(9)(iii)) lists nine criteria

which must be considered when evaluating the appropriateness of remedial alternatives

for a site. The following discussion includes a brief description of each alternative

proposed for the Benteler site, as well as a summary of the relative performance of each

alternatives against the nine criteria.

2.0 LIST OF ALTERNATIVES

2.1 DITCH SEDIMENTS

ALTERNATIVE 1: NO ACTION

Under the No Action alternative, no further remedial measures would be taken for the

ditch sediments to remove polychlorinated biphenyls (PCBs). The potential for direct

contact with impacted soils would not be mitigated. In addition, under the No Action

alternative, the potential for migration of PCBs through surface water runoff would not be

mitigated.

No time is required for implementation of the of the No Action alternative, and there are

no capital or annual operation and maintenance costs associated with this alternative.

ALTERNATIVE 2: EXCAVATION OF IMPACTED SEDIMENTS AND OFF-

SITE DISPOSAL

Alternative 2 involves the excavation of PCB-impacted sediments from the ditch and the

disposal at an off-site location. The excavated sediments would be loaded on trucks and

transported to a Type n landfill for disposal. Verification sampling would be performed
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to assure that all PCB-impacted soils were removed to levels below Act 307 Type B

cleanup criteria. Implementation of this alternative would effectively mitigate any long-

term risks posed by the impacted sediments.

The time required for implementation of this alternative is approximately one month.

Since no contaminants above Type B criteria would remain in the ditch after excavation,

there would be no long-term requirements for operation and maintenance or monitoring.

ALTERNATIVE 3: IN SITU BIOREMEDIATION
t

Implementation of in situ bioremediation at the Benteler site would involve the

installation of systems which deliver oxygen and nutrients to the impacted sediments.

Oxygen and nutrients would be supplied in sufficient quantity to satisfy microbial

requirements for aerobic biological degradation of the PCBs contained in the ditch. An

infiltration system would distribute water containing oxygen and nutrients to the impacted

soils, as well as to maintain the moisture content of the soils in a range optimum for

microbial degradation. Chemical storage and feed equipment would be supplied for

storage, mixing, and metering of oxygen and nutrients into the flushing water. Recovery

wells or trenches would be installed in or around the perimeter of the impacted soils to

capture water used to flush the oxygen and nutrients through the impacted soils.

Implementation of this remedy will require that the current storm water flow through the

impacted area be altered by extension of the outfall or other diversion actions.

Institutional controls and deed restriction would be put in place for the period that the in

situ bioremediation system is operated. Verification sampling would be conducted at the

conclusion of the bioremediation to confirm the cleanup objectives (Act 307 Type B

criteria) are met.

ALTERNATIVE 4: EXCAVATION AND ON-SITE INCINERATION

Alternative 4 involves the excavation of PCB-impacted sediments and the on-site

incineration of the excavated material. Thermal-destruction of PCBs would be

accomplished in a mobile incinerator. Incinerated sediments would be sampled to ensure

PCB removal and returned to the excavation. Verification sampling within the area of

excavated sediments would be performed to assure all soils exceeding Act 307 Type B

criteria have been remediated.
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Implementation of this remedy would mitigate long-term risks posed by the impacted

sediments. The time required for implementation of this alternative is approximately two

months. Since no contaminants above Type B criteria would remain in the ditch after

excavation and incineration, there would be no long-term requirements for operation and

maintenance or monitoring.

2.2 STORM SEWER LINES

ALTERNATIVE 1: NO ACTION

Under the No Action alternative, no further remedial measures would be taken for the

storm sewer lines to prevent potential exposures to, or migration of PCBs. No time is

required for implementation of the No Action alternative, and there are no capital or

annual operation and maintenance costs associated with this alternative.

ALTERNATIVE 2: HIGH PRESSURE FLUSHING OF PCB-IMPACTED

SEDIMENTS FROM THE STORM SEWER LINES

Alternative 2 involves the high pressure flushing of the storm sewer lines and the disposal

of sediments from the lines to an off-site location. A high pressure hose with a back

spraying head would be inserted into the sewer line and allowed to propel itself upstream.

The aqueous rinsate would be applied at approximately 1,500 to 1,700 psi at a flow rate

of approximately 60 gpm. Rinsate and sediments would be collected by a vacuum hose at

the point of access and transported for disposal off-site.

The time required for implementation of this alternative is approximately one month.

Under this alternative, there would be no long term requirements for operation and

maintenance or monitoring.

ALTERNATIVE 3: REPLACEMENT OF EXISTING STORM SEWER LINES

Under this alternative, all potentially impacted storm sewer lines at the Benteler facility

would be removed and replaced with new storm sewer lines. The existing sewer lines

would be excavated and disposed off-site at a Type n landfill. The time required for

implementation of this alternative is estimated to be approximately 4 months.
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3.0 COMPARATIVE ANALYSES OF ALTERNATIVES FOR THE DITCH

SEDIMENTS

The following discussion provides a summary of the nine criteria considered under 40

CFR 300.430(e)(9)(iii), and a comparative evaluation of the three alternatives with

respect to the criteria.

3.1 DITCH SEDIMENTS

3.1.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

This criterion addresses whether a remedy provides adequate protection of human health

and the environment, and describes how risks are eliminated, reduced or controlled

through treatment, engineering controls or institutional controls.

With the exception of Alternative 1, each of the alternatives provides adequate protection

by mitigating or eliminating long-term risks to human health and the environment

through either treatment or removal. Alternatives 2, 3 and 4 would each seek to achieve a

Type B cleanup of the site. While each alternative (other than number 1) provides

adequate protection: 1) short-term risks, particularly to excavation workers, may be

increased with Alternatives 2 and 4; and 2) Alternative 3 may require a substantially

longer time-period to achieve an acceptable level of protection than Alternatives 2 and 4.

3.1.2 COMPLIANCE WITH ARARs

This criterion addresses whether a remedy achieves compliance with applicable, relevant,
and appropriate criteria (ARARs). ARARs are federal or state environmental or public

health laws that establish cleanup criteria that can be applied to a contaminated site. As

discussed in Section 2.0 of the text, Act 307 Type B cleanup criteria are appropriate

ARARs for application at the Benteler site.

With the exception of the No Action alternative, each alternative will achieve compliance

with Act 307 Type B criteria.

3.1.3 LONG-TERM EFFECTIVENESS AND PERMANENCE

The long-term effectiveness and permanence criterion refers to the ability of a remedy to

maintain reliable protection of human health and the environment over time, once

cleanup goals have been met.
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The No Action alternative would not be an effective long-term solution, since it does not

address existing or future risks posed by the contaminated sediments. The greatest long-

term protection from contaminant migration and the greatest degree of permanence is

afforded by Alternatives 2 and 4, which involve the complete removal of contaminants.

The long-term effectiveness of Alternative 3 will be dependent upon the efficiency of the

bioremediation system to degrade PCBs to levels below Type B criteria. As stated

previously, the time frame required to achieve compliance under Alternative 3 is

unknown.

3.1.4 REDUCTION OF TOXICITY, MOBILITY OR VOLUME THROUGH TREATMENT

This criterion refers to the preference for remedies that involve treatment to permanently

reduce, the toxicity, mobility, or volume of hazardous substances and contaminants.

No reduction in toxicity, mobility or volume of contaminants would be achieved by the

No Action Alternative. Alternative 2, which involves excavation and off-site disposal,

would not achieve a reduction in toxicity or volume, but the mobility of the contaminants

would be controlled through disposal to a Type n landfill. Alternative 3, in situ

bioremediation, would achieve a reduction in toxicity, mobility, and volume of

contaminants, although it would likely be a period of years before this objective is

accomplished. Alternative 4 would achieve a permanent reduction in toxicity, mobility

and volume in a much shorter time period than Alternative 3.

3.1.5 SHORT-TERM EFFECTIVENESS

This criterion considers the potential short-term risks to workers and the general public

during the construction and implementation phases of the remedial alternative. This

criterion does not apply to the No Action alternative.

Alternatives 2 and 4 present short-term risks to workers and the community since they

involve excavation of impacted soils at the site. Such actions could result in direct

contact and airborne dust exposures during remediation. However, remedial action

objectives would be met within a short time-frame (a matter of days or weeks) under

these alternatives. Due to the uncertain time period for bioremediation, Alternative 3 also

presents a potential short-term risk as PCBs could remain in the ditch for a substantial

period of time. To limit potential exposure, long-term access restrictions would have to

be emplaced at the site.

dp c: & a:\BENTELER\22433\AtchB 5

BE 000075



3.1.6 IMPLEMENTABILITY

This criterion considers the ease or difficulty of implementing an alternative both from a

technical and administrative perspective. This criterion does not apply to the No Action

alternative.

The technology associated with Alternatives 2 and 4 are well known. Alternative 2

would involve the use of standard earth-moving equipment and hauling vehicles.

Adequate removal equipment are readily available, however, the landfill capacity

availability would need to be identified. Alternative 4 would require that the excavated

soils be processed on-site in a mobile incinerator. Such equipment is also generally

available through a variety of remedial contractors.

Alternative 3, in situ bioremediation for PCBs is a relatively innovative technology.

Although it has been proven to be successful in applications to other large organic

compounds, there is not a significant amount of data available to demonstrate the ability

of this technology to meet the Type B cleanup criteria for PCBs.

The implementation of Alternative 2 is more administratively feasible than alternative 3

and 4. Implementation of Alternative 2 would be dependent only upon approval for

disposal of impacted soils at a Type n landfill. Alternatives 3 and 4 would both likely

require additional permits to allow completion of the remedy.

3.1.7 COSTS

Cost refers to both capital and annual operation and maintenance costs for each

alternative.

Outside of Alternative 1 (No Action), Alternative 2 is the lowest cost alternative for the

Benteler site that substantially meets the other eight criteria discussed here. There are no

long-term operational and maintenance costs associated with this alternative. Alternative

3 would likely be the most expensive alternative in terms of capital and annual costs.

Annual costs would be incurred throughout the duration of the bioremediation project.

Alternative 4 would be more expensive than Alternative 2 (due to mobilization and

operation of an on-site incinerator) but may be less expensive than Alternative 3.
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3.1.8 STATE ACCEPTANCE

This criterion mandates that the State's concerns regarding remedial alternatives must be

considered in selecting an appropriate action. Documentation of activities at the Benteler

site will be made available and any concerns expressed by the State of Michigan will be

addressed.

3.1.9 COMMUNITY ACCEPTANCE

This criterion mandates that community concerns regarding remedial alternatives must be

considered. A community relations work plan outlining the steps that Benteler will take

to ensure community awareness and input regarding remedial activities at the site is

presented in Attachment 1.

3.2 STORM SEWER LINES

3.2.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

With the exception of alternative 1, each of the alternatives provides adequate protection

by mitigating or eliminating long-term risks to human health and the environment

through removal of impacted sediments and preventing further impact to ditch sediments.

However, short-term risks, particularly to workers during remediation implementation,

may be increased with both Alternatives 2 and 3.

3.2.1 COMPLIANCE WITH ARARs

Alternative 1 will not mitigate the potential that sediments within the storm sewer could

continue to be released and impact ditch sediment. Alternatives 2 and 3 will each remove

the impacted sediments, therefore, eliminating the potential that the storm sewer will be a

continued source of release of PCB impacted sediments to the on-site ditch.

3.2.3 LONG-TERM EFFECTIVENESS AND PERMANENCE

The No Action alternative would not be an effective long-term solution, since it does not

address existing or future risks posed by PCBs in the storm sewer lines. Alternatives 2

and 3 both will provide long-term protection from contaminant migration since both

involve the removal of PCB impacted sediments.
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3.2.4 REDUCTION OF TOXICITY, MOBILITY OR VOLUME THROUGH TREATMENT

No reduction in toxicity, mobility or volume of contaminants would be achieved by the

No Action alternative. Alternatives 2 and 3 would not achieve a reduction in toxicity or

volume, but the mobility of the contaminants would be controlled through disposal to a

Type n landfill.

3.2.5 SHORT-TERM EFFECTIVENESS

Alternative 3 presents the greatest short-term risks to workers and the community since it

would involve the destruction of the sewer lines, increasing the potential for airborne

release of PCBs through fugitive emissions. Alternative 2 also presents short-term risk to

workers potentially exposed to sediments during flushing (but probably to a lesser extent

than Alternative 3).

3.2.6 IMPLEMENTABILITY

The technology associated Alternatives 2 and 3 are well known. Alternative 2 would

involve the use of high pressure flushing to remove debris and sediments from the sewer

line and would involve little disruption of the daily operations at the facility. Although

the technology associated with Alternative 3 is well known, the implementation of this

alternative could result in a significant disruption of the daily operations at the facility.

3.2.7 COSTS

Alternative 2 is the lowest cost alternative which substantially meets the other eight

evaluation criteria for remediation of the storm sewer lines. There are no long-term

operational and maintenance costs associated with this alternative. Alternative 3 would

require substantially greater cost than Alternative 2.

3.2.8 STATE ACCEPTANCE

See 3.1.8.

3.2.9 COMMUNITY ACCEPTANCE

See 3.1.9.
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4.0 CONCLUSIONS

4.1 DITCH SEDIMENTS

The performance of each of the alternatives proposed for remediation of the ditch

sediments was assessed against nine evaluation criteria in order to evaluate the

effectiveness of the alternatives for protecting human health and the environment. Based

on that evaluation, Alternative 2 (excavation and disposal) is considered to be the most

feasible remedial alternative for ditch sediments at the Benteler site.

4.2 STORM SEWER LINES

The performance of each of the alternatives proposed for remediation of the storm sewer

lines was assessed against nine evaluation criteria in order to evaluate the effectiveness of

the alternatives for protecting human health and the environment. Based on that

evaluation, Alternative 2 (high pressure flushing) is considered to be the most feasible

remedial alternative for storm sewer lines at the Benteler site.
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ATTACHMENT C

QUALITY ASSURANCE PROJECT PLAN

1.0 PROJECT DESCRIPTION

1.1 GENERAL

This Quality Assurance Project Plan (QAPP) presents the organization, objectives, functional
activities and specific quality assurance (QA) and quality control (QC) activities associated
with remediation of storm sewer lines and on-site ditch sediments at the Benteler Industries
Kalamazoo Plant. This QAPP describes the specific protocols which will be followed for
sampling, sample handling and storage, chain-of-custody, and laboratory analysis. All
samples will be analyzed at the WWES Environmental Laboratory in Grand Rapids,
Michigan or at a selected environmental laboratory capable of providing appropriate quality,
and satisfying the requirements of this QAPP.

QA/QC procedures will be conducted in accordance with applicable professional technical
standards, applicable United States Environmental Protection Agency (U.S. EPA) and
Michigan Department of Natural Resources (MDNR) requirements, governmental
regulations and pertinent guidelines, and specific project goals and requirements.

1.2 PARAMETERS TO BE TESTED AND FREQUENCY OF SAMPLE
COLLECTION

Sample matrices, analytical parameters and frequencies of sample collection as well as the
rationale for these parameters and frequencies are described for the storm sewers and ditch in
Section 3.0 of the Work Plan. The analytical methods for the laboratory analysis of samples
are presented in Appendix A.

1.3 DATA QUALITY OBJECTIVES

Data quality objectives (DQOs), as defined by the U.S. EPA, are qualitative and quantitative
statements which specify the quality of the data required to support decisions made during
the environmental investigation and remedial activities and are based on the end uses of the
data to be collected. As such, different data uses may require different DQOs. There are five
analytical levels specific to U.S. EPA guidance which address various data uses and the
QA/QC effort and methods required to achieve the desired level of quality. These levels are:

• Screening (DQO level 1);

• Field Analyses (DQO level 2);
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• Engineering (DQO level 3);

• Confirmational (DQO level 4);

• Non-Standard (DQO level 5).

For this project, DQO level 4 will be employed. DQO level 4 provides the highest level of
data quality and will be used for purposes of the laboratory analyses at this site. These
analyses require that analytical and data validation procedures be performed in accordance
with appropriate QA procedures.

2.0 PROJECT ORGANIZATION AND RESPONSIBILITY

Benteler and Benteler's consulting contractor (WWES) have responsibility for the direction
of all phases of the remedial activities. WWES will be responsible for the overall quality of
the work, including QA/QC, and will perform all the field activities and prepare the closure
report. Project management will be provided by WWES under the direction of Benteler. The
various quality assurance and management responsibilities of key project personnel are
defined below.

• Benteler Coordinator: Joe Schmidt, the Benteler Coordinator, is responsible for general
oversight of the project.

• Project Manager: Will Beaton, WWES's project manager, will provide direction for the
project team and be responsible for communications and project deliverables to Benteler.

• Technical Director: Jim Rossi of WWES will serve as Technical Director and will be
responsible for directing environmental compliance aspects of the project.

• Site Coordinator: WWES will assign a specific site coordinator who will be responsible
for leading and coordinating the day-to-day activities of the various resource specialists
under his or her supervision. The coordinator will be an experienced environmental
professional and will report directly to the project manager.

The responsibilities for additional aspects of the project are as follows:

• Laboratory Operations Manager: The WWES laboratory operations manager is Jack
Dullaghan. The laboratory operations manager ensures all resources of the laboratory
are available on an as-required basis; oversees final analytical reports; and ensures that
the protocols specified in the QAPP are followed.
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• Laboratory Project Manager: The WWES laboratory project manager is Todd Colon.
The laboratory project manager coordinates laboratory analyses; supervises in-house
chain-of-custody; oversees data review; oversees preparation of analytical reports; and
approves final analytical reports prior to submittal.

3.0 QUALITY ASSURANCE OBJECTIVES

The overall quality assurance (QA) objective is to develop and implement procedures for
field sampling, chain-of-custody, laboratory analysis, and recordkeeping and reporting that
will provide high quality results which are legally defensible in a court of law. Equipment
blank, trip blank, and field duplicate samples will be analyzed to assess the quality of the data
resulting from the field sampling program. Equipment blanks consisting of deionized or
distilled water will be submitted to the environmental laboratory to provide the means to
assess the quality of the data resulting from the field sampling program.

Equipment blank samples are analyzed to check for procedural contamination at the site
which may cause sample contamination. To test the effectiveness of equipment
decontamination procedures, equipment blanks will be collected at various times during the
sampling activities. These equipment blanks will be collected following all decontamination
steps. Deionized or distilled water will be placed in the sampling device or poured over it
and collected. These equipment blank samples will be analyzed for PCB's.

Field duplicate samples are analyzed to check for sampling and analytical reproducibility.
Field duplicate samples will be essentially identical to the original sample.

A description of field QC sample collection guidelines is given in the Standard Operating
Procedure (SOP) "Field OC Sample Guidelines" contained in Appendix C.

Specific procedures for chain-of-custody and reporting of data are described in later sections
of this QAPP.

4.0 SAMPLING PROCEDURES

This section details sampling procedures for the various matrices which will be sampled at
the site. The specific purposes and analyses for which samples will be collected, as well as
specific sampling locations, are identified in Section 3.0 of the Work Plan. It is not
anticipated that sampling of any environmental media other than storm sewer and rinsate
water and soils/sediments will be required.
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4.1 SOIL/SEDIMENT SAMPLE COLLECTION

Shallow soil/sediment samples (from depth of 2 feet or less) will be collected using either a
clean shovel or trowel, or a stainless steel hand held auger. The procedure to be used is
provided in the SOP for "Grab Samples of Surface Soil" in Appendix C. Field notes
identifying the condition of surface and shallow soils/sediments will be maintained for each
sample.

4.2 WATER SAMPLES

Both filtered and unfiltered water samples will be collected from the storm sewer after
flushing of the storm sewer lines. In addition, approximately one-week following
remediation, an additional water sample will be collected from the storm sewer lines.
Unfiltered water samples will also be collected from the rinsate collection tanks for purposes
of characterizing for disposal of the rinse water. All unfiltered water samples will be
collected directly into sampling jars by sampling personnel wearing hand- or shoulder-length
gloves. All filtered water samples will be collected directly into sample jars using a hand-
held portable field filter.

4.3 DECONTAMINATION PROCEDURES

All sampling equipment used to collect ditch sediment samples will be decontaminated
between sampling events. A hexane rinse followed by air drying is suggested for sediment
sampling equipment which may contact PCBs.

4.4 SAMPLE PRESERVATION AND SHIPMENT

Preservation techniques are used to retard the chemical and biological changes that may take
place after a sample is taken from its parent source. Samples collected during remedial
activities will be placed in clean glass jars and packed in coolers with containerized ice packs
immediately upon collection and then transported to the environmental laboratory where they
will be stored at 4°C until analysis. Table D-l (Appendix D) lists sample preservation,
holding time, and volume requirements for each type of sample collected.

5.0 SAMPLE CUSTODY

Benteler and WWES will follow the U.S. EPA Region V chain-of-custody protocols as
described in "NEIC Policies and Procedures", U.S. EPA-330/9-78-001-R, revised June 1985.
Under this protocol, a sample or evidence file is considered under your custody if the file or
sample:

is in your possession;

• is in your view, after being in your possession;
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• is in your possession and you place it in a secured location; or

• is in a designated secure area.

5.1 FIELD CHAIN-OF-CUSTODY PROCEDURES

The sample packaging and shipment procedures summarized below will ensure that the
samples will arrive at the laboratory with the chain-of-custody intact. Examples of chain-of-
custody forms, and other field and sampling activity forms are located in Appendix C.

5.1.1 FIELD PROCEDURES

• The field sampler is personally responsible for the care and custody of the samples until
they are transferred or properly dispatched. As few people as possible should handle the
samples.

• All bottles will be tagged with sample numbers and locations.

• Sample tags are to be completed for each sample using waterproof ink.

• WWES will review all field activities to determine whether proper custody procedures
were followed during the field work and decide if additional samples are required.

5.1.2 FIELD LOGBOOKS/DOCUMENTATION

Field logbooks will provide the means of recording the data collection and remedial activities
performed. As such, entries will include as much detail as possible so that persons returning
to the site may re-construct a particular situation without reliance upon memory. Field record
keeping procedures and example field record forms are provided in the SOP "Field
Notes/Records" in Appendix C.

Field logbooks will be bound books or notebooks.

Entries into the logbook will contain a variety of information. At the beginning of each
entry, the date, start time, weather, names of all sampling team members present, level of
personal protection being used, and the signature of the person making the entry will be
entered. The names of visitors to the site, field sampling or investigation team personnel and
the purpose of their visit will also be recorded in the field logbook.

Activities conducted (i.e., remediation of storm sewer and ditch sediments) and samples
collected will be recorded. All entries will be made in ink and no erasures will be made. If
an incorrect entry is made, the information will be crossed out with a single strike mark,
initialed and dated.

5.1.3 TRANSFER OF CUSTODY AND SHIPMENT PROCEDURES
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• Samples will be accompanied by a properly completed chain-of-custody form. The
sample locations will be listed on the chain-of-custody form. When transferring the
possession of samples, the individuals relinquishing and receiving will sign, date, and
note the time on the record. This record documents transfer of custody of samples from
the sampler to another person, to a mobile laboratory, to the permanent laboratory, or
to/from a secure storage area.

• Samples will be properly packaged for shipment and dispatched to the laboratory for
analysis, with a separate signed custody record enclosed in each sample box or cooler.

• All shipments will be accompanied by the chain-of-custody record identifying the
contents. The original record will accompany the shipment, and a copy will be retained
by the sampler and returned to the Consultant's site coordinator.

• If the samples are sent by common carrier, a bill of lading should be used. Receipts of
bills of lading will be retained as part of the permanent documentation. If sent by mail,
the package will be registered with return receipt requested. Commercial carriers are not
required to sign off on the custody form as long as the custody forms are sealed inside
the sample cooler.

5.2 LABORATORY CHAIN-OF-CUSTODY PROCEDURES

The chain-of-custody procedures for the environmental laboratory are described in the
Quality Assurance/Quality Control Procedures Manual (Appendix B).

6.0 DATA REDUCTION, VALIDATION AND REPORTING

6.1 FIELD MEASUREMENTS AND SAMPLE COLLECTION

Raw data from field measurements and sample collection activities will be appropriately
recorded in the field logbook. If the data are to be used in the project reports, they will be
reduced or summarized and the method of reduction will be documented in the report.

6.2 LABORATORY SERVICES

The laboratory is responsible for assessing data quality and advising of any data which were
rated "preliminary" or "unacceptable" or other notations which would caution the data user of
possible unreliability.

The environmental laboratory will prepare and retain full analytical and QC documentation
similar to that required by the Contract Laboratory Program. Such retained documentation
need not be hard (paper) copy, but may be in other storage media (e.g., magnetic tape). As
needed, the environmental laboratory will supply a hard copy of the retained information.
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For appropriate analyses, chromatograms, GC/MS spectra, computer printouts, initial and
continuous calibration verification of standards and blanks, standard procedural blanks, ICP
interference check samples, raw data system printouts (or legible photocopies) identifying
date of analyses, analyst, and parameters determined, will be retained by the environmental
laboratory. This data will be made available upon request.

The environmental laboratory assessment of laboratory data will be accomplished by the joint
efforts of the laboratory operations manager and environmental laboratory project manager.
The data assessment by the project manager will be based on the criteria that the sample was
properly collected and handled according to Sections 4 and 5 of this QAPP.
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TABLE A-l

LIST OF ANALYTICAL PARAMETERS AND DETECTION LIMITS
ORGANIC CHEMICALS

Aroclor-1242

Aroclor-1248

Aroclor-1254

Aroclor-1260

Cas
Number

53469-21-9

12672-29-6

11097-69-1

11906-82-5

MDNR Recommended MDNR
Ground Water Recommended Soil

Detection Limits Detection Limits*
U.S. EPA - 8080 U.S. EPA - 8080

0.1 ug/L

O.lug/L

0.1 ug/L

0.1 ug/L

330 ug/kg

330 ug/kg

330 ug/kg

330 ug/kg

*Please note: Soil limits are based upon a dry weight basis.
All procedures from U.S. EPA SW 846, unless noted.
Detection limits provided are considered acceptable by MDNR (Mera Operational
Memorandum #6, Revision #1, April 22, 1992).
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1.0 PURPOSE OF THE MANUAL

The purpose of this manual is to specify procedures and technical requirements to be used by the
WW Engineering & Science (WWES) environmental laboratories to assure that the data
generated by the laboratory is accurate, reproducible and timely. This manual provides the
chemistry laboratory a quality control plan which is to be used by every individual involved in
the analytical efforts at WWES.

1.1 THE NEED FOR ANALYTICAL QUALITY CONTROL

There is a growing importance attached to the measurement of the concentration of any
contaminant in water, effluents, and solid samples. As with any type of measurement the
results of the methods utilized to measure the concentrations of these contaminants
generally differ from the true concentration, Le. all results are subject to error. Many
experimental studies have shown that errors can arise which are as large as a 50 percent
variations from the true value, and in fact, may vary between laboratories. Inaccurate
analytical results restrict the ability of the analyst and the recipient of the data to draw
valid conclusions and usually lead to false or misleading conclusions. Examples of
common problems which arise during an analytical effort are as follows:

A. Results, which are compared between two or more laboratories, are in error
relative to each other.

B. Results are to be used to decide if a water quality standard has been observed
especially as the level of the analysis approaches the detection level.

C. An inappropriate test procedure has been used to determine the analyte, resulting
in values that do not represent the true sample concentration, i.e. direct aspiration
of a turbid sample.

There is also increasing concern about the control of these errors being expressed at the
local, the national and the international levels. The concern centers around the need to
have a maximum amount of valid information obtained in a cost effective manner. In
order to control errors, it is necessary to be able to measure the magnitude of these errors.
This manual identifies the activities that are involved in the measurement and control of
error. WWES considers analytical quality control of great importance, and requires that
it be a primary feature in any analytical effort. The WWES requirements for analytical
quality control are in concert with the quality control needs and demands of other
organizations, such as the Environmental Protection Agency, various state regulatory
agencies, and private industry.

Approximately twenty to thirty percent of all the available effort for routine analysis is
absorbed in the execution of quality control requirements. It is often argued that the
extent of this effort is too great with respect to routine laboratories and their need to be
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profitable in their operation. The argument therefore claims that extensive quality
control is an impractical expectation for a routine laboratory. However, the corporate
policy at WWES demands that the appropriate level of quality control be applied to all
analytical effort at WWES, regardless of the sample lot

In the total effort, it is preferable to obtain twenty to thirty percent fewer results of known
accuracy for each analytical batch than it is to obtain larger numbers of results of
undefined accuracy. Due to the fact that all analytical procedures are subject to errors
derived from many sources, it is not reasonable to assume that quality control is
unnecessary with a "good" analyst However, even a "good" analyst may not have an
adequate idea of his (her) accuracy. Multiple studies by the EPA, both within
laboratories and between laboratories, has shown this reasoning to be generally unsound.
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2.0 QUALITY ASSURANCE ORGANIZATION AND RESPONSIBILITIES

2.1 OBJECTIVE OF THE QA PROGRAM AT WWES

The purpose of the quality control program is to continuously monitor error, both random
and systematic, which inhibits the production of reliable and defensive analytical data.
Error is inherent in any analytical routine, even with the most rigorous controls, and thus,
a good QC program addresses not only the basic control techniques but also statistical
means of measuring precision and accuracy and the confidence limits on these
measurements.

The purpose of this manual is to specify the procedures, records, Chain-of-Command,
and technical requirements which will be adhered to by the laboratories of WWES.

2.2 ORGANIZATION

Quality control at WWES begins with the bench analyst and moves up through the Chain
of Command ultimately residing at the level of the President A QC program which is
administered only at the upper levels of management is doomed to failure and is unfair to
the bench level analyst who needs a means by which he can observe the quality of his
work. Quality Control is a two way program at WWES where directives from
management are as important as suggestions and assistance from the bench analyst

2.2.1 QC Chain of Command Flow Chart

The following flow chart represents both the QA Chain of Command (solid line)
and the Administrative Chain of Command (dotted). The flow chart represents
the philosophy of WWES relative to the interaction of QC and production.
Although the QC Manager reports to the Director of Analytical Services in the
supervisory Chain-of-Command, his responsibilities for quality control require
that he answer to the President of the Environmental Laboratory Division. The
QC Manager acts as an immediate record keeper, QC administrator and liaison to
the lab manager.

However, when a question relative to the quality of analytical data arises, the QA
Manager, in conjunction with the President of the Environmental Laboratory
Division, has the right to prevent data dissemination. In cases of conflict, the
President of the Environmental Laboratory Division has final authority except
when a compromise or directive is issued by the President of WW Engineering &
Science.

2.2.2 Responsibilities of the Laboratory QC Manager

2.2.2.1 To monitor the Quality Assurance activities in the laboratory insuring
adherence to all policies and procedures.
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2.2.2.2 To identify problem areas and help in recommending improvement and
changes.

2.2.2.3 To keep abreast of changing development in analytical QC particularly
requirements set by regulatory agencies.

2.2.2.4 To arrange or produce random blind control samples.

2.22.5 To approve all laboratory data prior to recording such data for report
generation purposes.

2.22.6 To maintain QC on all analytical activities and update control limits in
a timely manner.

2.2.2.7 To oversee the maintenance of balance and controlled temperature
apparatus record books on a daily basis and insure that such records are
maintained on every piece of equipment

2.2.2.8 To assure that bottle preparation, approval and storage meet established
criteria.

2 J J Responsibilities of the Sample Coordinator

A full position description of the Sample Coordinator can be found in the
"WWES Sample Receiving SOP".

• To insure that all samples received at WWES are properly preserved, split,
logged-in, and stored in agreement with the log-in manual.

• To insure that all COC shipments are handled according to established
procedures including storage, sample tracking and completion of files.

• To insure that all project sheets and subsequent paperwork is completed and
filed.

• To insure that labile samples are distributed in a timely manner.
• To cooperate with the QC Manager in introducing blind samples.

22.4 Responsibilities of the Analytical Staff

. • To insure that all records are generated and recorded on a daily basis.
• To insure that the following bench level QC requirements are met To fill

out lab notebooks daily as required. To provide for QC on every batch of
samples. This level of effort generally includes:

1) An initial calibration blanks and standards
2) 10% sample matrix spikes
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3) 10% sample matrix duplicates
4) Laboratory control sample and a method preparation blank for

each batch.

• To insure that instruments are calibrated prior to initiating any analysis and
that no analyses are started unless calibration has been satisfactorily
completed.

• To insure that every batch of analyses meets established QC guidelines or
is reanalyzed automatically.

• To inform the lab manager of any reoccurring problems or systematic
trends which may effect quality.

223 Responsibilities of the Laboratory Supervisor

• To insure that sufficient competent staff is available to administer QC.

• To insure that all participating analysts are certified in the test they are
performing.

• To insure mat effective training and orientation takes place for every new
analyst

• To insure that all QC procedures, directives or project oriented
requirements are met

• To review all preliminary reports and approve them prior to the generation
of a final report

• To interface with the QC coordinator and QC Manager on a routine and
consistent basis.

• To. take responsibility for immediate solutions to QC problems which may
slow or stop production.

2.2.6 Responsibilities of the Data Coordinator

The Data Coordinator's (DC) responsibilities are:

• To enter all data generated into the appropriate records.

• To insure that the Laboratory Supervisor has signed the data forms (bench
sheets prior to entry).

• To inform the QC Manager when a project is complete and ready for a
preliminary report

• To provide corrections to all reports from preliminary report feedback.
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3.0 FACILITIES AND EQUIPMENT

3.1 The physical plant layout diagram is enclosed. The approximate square footage allocated
to each analysis area is presented as well as the number of personnel normally working in
each area. A listing of equipment presently utilized by WWES is also enclosed.

3.2 The quality of the analytical instrumentation utilized by WWES is of great importance
considering its ultimate effect on data quality. The following guidelines exist for the
procurement of analytical instrumentation:

3.2.1 Equipment Need

An equipment need is identified by the Lab Manager or the President as a result
of:

o New Contractural Effort
o Regulatory Changes
o Normal Upgrade/Replacement
o Capacity Improvements

322 Procurement Procedure

The performance specifications defined by the need are used to identify
prospective equipment suppliers. The Lab Manager mails the performance
specifications to the prospective equipment suppliers. Those suppliers able to
meet the performance specifications are asked to provide a quotation for the
purchase or lease of the equipment An evaluation of the quotations is made by
the Lab Manager with consideration given to such items as: equipment ease of
use, degree of automation, specification compliance, potential for
computerization, price and space requirements.

A written recommendation by the Lab Manager is presented to the President for
their review and comment

A final recommendation by the President of the Laboratory Division is made to
the Vice President of Corporate Finance. The final approval is granted based on -
the assurance of complying with all regulatory and corporate guidelines for the
generation of the highest quality data.

33 CHEMICAL PROCUREMENT AND INVENTORY PROCEDURE

All reagent specifications are dictated by the EPA/APHA or NIOSH approve analytical
methods. These reagent specifications are identified and maintained on the chemical
inventory index card system. The chemical inventory system assures the order of
chemical use and minimizes the possibility of exceeding their useful shelf life. The

BE 000104
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addition of a new method or a change in an existing method that requires a corresponding
addition or change in a reagent used for that method will be identified by the Lab Area
Supervisor or Group Leader. The Supervisor or Group Leader will update the: chemical
inventory.

All reagent specifications including available vendors are listed in the chemical inventory
tables.

All chemical reagents are received by a representative from the appropriate lab area. The
representative opens the shipping package and compares the packing slip with the
contents. Discrepancies are identified to the Area Supervisor. The materials receipt is
identified and recorded on the chemical inventory. The materials are then inventoried on
the chemical inventory index. The index system identifies the amount(s) received and
when. When die last bottle/container of the chemical remains, the chemical is placed on
an open order sheet located in the lab.

The group leader/supervisor for that lab area is responsible for picking up the chemical
open order sheet each week and preparing a purchase order. The purchase order is
approved by the Lab Manager and a typed purchase order is issued to the approved
vendor that has been previously identified as being able to supply the specified material.
The receipt of the new order initiates the inventory system activities.

3.4 PREVENT ATTVE MAINTENANCE

Every analytical instrument has a separate maintenance log book as identified in the
Document Control Section No. 7.3.9. The required maintenance activities have been
developed by the Lab Manager and each Group Leader/Area Supervisor. The
maintenance activities comply with manufacturer specifications and working experience
requirements.

Each maintenance log book contains a table indicating the frequency and type of
maintenance required. The maintenance activity is documented each day or as the
frequency requirements dictate.

Analysts are assigned the responsibility of maintaining various instruments or equipment
in their respective laboratory areas. The Group Leader or Area Supervisor is responsible
for checking the maintenance log books each week and signing off as checked. The
Quality Assurance Manager is notified of any deviations or lack of maintenance activity
performance, and corrective actions are taken.

BE 000105
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ANALYTICAL EQUIPMENT

WWES-INORGANIC LABORATORY

Instrument Description Manufacturer Model No.

Analytical Balance (2)

Analytical Balance

Analytical Balance

Auto-Analyzer (dual channel)

Auto-Analyzer

Auto-Analyzer

Conductivity Meter

FTIR Spectrophotometer

pH/mv Meter

pH/mw/ISE Meter

Spectrophotometer (visible)

Spectrophotometer (UV-VIS)

Spectrophotometer (UV-VIS)

Total Organic Carbon Analyzer (TOQ

Total Organic Halogen Analyzer (TOX)

Nephlometer

Polarograph

Auto-Titrator

Metier

Metier

Metier

Bran & Lubbe

Technicon

Lachat

YSI

Perkin-Elmer

Beckman/Altrex

Orion

Hitachi

Shimadzu

Shimadzu

O.LC.

Xertex/Dohrman

HACK

EG&G Princeton Applied Research

Metier

AE163

PC4400

BB2400

TRAACS 800

AAH

Quick Chem

32

1600

70

EA920

100-40

1604

UV-1201

700

2100A

384B

DL12

( ) Designates multiple units.

mn-f:qi-c)c
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ANALYTICAL EQUIPMENT

WWES-METALS LABORATORY

Instrument Description Manufacturer Model No.

AA Spectrophotomer (flame)

AA Spectrophotomer (flame/furnace)

AA Spectrophotometer (furnace)

ICP Spectrophotometer

ICP Spectrophotometer

Autosampler

Autosampler

Autosampler

Autosampler

Mercury Analgam System

Microwave Digestion System

Ultrasonic Nebulizer

Perkin Elmer

Perkin Elmer

Perkin Elmer

Perkin Elmer

Perkin Elmer

Perkin Elmer

Perkin Elmer

Perkin Elmer

Perkin Elmer

Perkin Elmer

CEM

CTech

5000

5 100 PC

5100 PC

Plasma 40

Plasma 400

AS-50

AS-51

AS-60

FIAS-200

—
MDS810

m mrir

mn-f:qt-qc
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ANALYTICAL EQUIPMENT

WWES-GC LABORATORY

Instrument Description Manufacturer Model No.

Gas Chromatographs (3)

w/ECD (2), PID/FTD, FTD/ECD

Gas Chromatograph (3)

w/FID/CED

Gas Chromatograph (2)

w/Hall-PID

Gas Chromatograph (2)

w/Hall-PID

Gas Chromatograph

w/Hall-PID

Gas Chromatograph

w/FID

Autosampler

Autosampler (3)

w/Auto Sample Heater

Concentrator (4)

Autosampler

Varian

Varian

Tracer

Tracer

Tracer

HNU

Varian

Tekmar

Tekmar

Tekmar

3700

3400

540

585

9000

301

8000

ALS2016

LCS2000

ALS 2050

( ) Designates multiple units.
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ANALYTICAL EQUIPMENT

WWES-GC LABORATORY

Instrument Description

Autosampler (3)

Concentrator (3)

Thermal Tube Desorber

HPLC(UV)

HPLC (UV-Fluorescence)

LCOven

Diode Acray Detector

Fluorescence Detector

Chromatography Data Systems:

Integrators (7)

Turbochrom

( ) Designates multiple units.

mn-f:qa-qc

Manufacturer

Tekmar

Tekmar

Envirochem, Inc.

Isco

Perkin Elmer

Perkin Elmer

Perkin Elmer

Perkin Elmer

Spectra Physics

Perkin Elmer

Model No.

ALS (10 place)

LSC-2

850

2300

Series 410

101

235

LC240

BE 000109
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ANALYTICAL EQUIPMENT

WWES-GC/MS LABORATORY

Instrument Description Manufacturer Model No.

Mass Spectrometer (2)

Mass Spectrometer (2)

Mass Spectrometer (2)

Autosampler (2)

Gas Chromatograph (2)

Gas Chromatograph (2)

Gas Chromatograph w/FID

Autosampler

Concentrator

Concentrator

Concentrator

Finnigan Mat

Extrel

Varian

Varian

Varian

Perkin Elmer

Varian

Tekmar

Tekmar

Tekmar

Tekmar

OWA1000

ELQ-400

Saturn

8000

3400

Sigma 3B

3400

ALS 2016

LCS2000

LCS-2

LCS-2000

0 Designates Multiple Units

mn-f:qa-qc 12
BE 0001 10

9/91



COMPUTING EQUIPMENT

WWES-ALL LABORATORY AREAS

Instrument Description Manufacturer Model No.

Mini-Computer

Personal Computer (18)

Personal Computer (7)

Personal Computer (3)

Personal Computer (2)

Personal Computer

Personal Computer (2)

Personal Computer (2)

Personal Computer

Printer (3)

Printer (2)

Printer

Printer

Printer (6)

Printer

Digital Equipment

dub

dub

Everex Step

Macintosh

Macintosh

Compac

Zenth

Epson

Pentronix

Hewlet Packard

Hewlet Packard

Hewlet Packard

Epson

NEC-Laser Silent Writer

Micro-Vax n

386

286

386

Plus

SE

386

386

Equity m

6280

LaserJet

Laser Jet n

Laser Jet HID

FX-850

LC890

( ) Designates multiple units.
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PHYSICAL PLANT:

Laboratory Name:

Address

President

Vice President/Lab Manager

Environmental Laboratory Division
WW Engineering & Science, Inc.

5555 Glenwood Hills Parkway S.E.
Grand Rapids, MI 49588

•
Richard R. Rediske, Ph.D.

John P. Dullaghan, MBA

An attached drawing of the laboratory indicates the general areas of analysis, the space allotted
to each, and the number of personnel generally assigned to each area.

Analysis

Wet Chemistry/Microbiology
Atomic Absorption/Emission
Gas Chromatography (GC)
GC/Mass Spectrometry
Sample Processing & Storage
Administrative Offices
Organic Pretreatrnent
Laboratory Offices

Space Allotted, Ft2

Approx. 2000
Approx. 2000
Approx. 2400
Approx. 1500
Approx. 1500
Approx. 2500
Approx. 1000
Approx. 1000

No. of
Personnel

(September, 1991)

12
12
10
8 '
5

20
6
10

mn-f:qa-qc 14
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WW Engineering & Science Environmental Laboratory Division

Gas Chromatography

Glass
Prep

Office

Office

Storage Office

Mass
Spectrometry

Corridor

Open Office Area

Lunch Room Conf.

Corridor

Mass
Spectrometry

Open Office Area

Metals Metals

1

Login

Sample Prep

Inorganic

Open Office Area

Waiting

Receiving D

Cooler

Office

Office
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4.0 ANALYTICAL METHODOLOGIES

4.1 METHODS UTILIZED

The WWES Laboratory maintains and updated reference volumes of approved analytical
methodologies for environmental and non-environmental analysis. A responsibility of
the Lab Manager and the President of the Environmental Laboratory is to continually
seek and review regulatory method changes and their impact on current laboratory
practices. The most commonly referenced materials include:

• "Methods for Chemical Analysis of Water and Wastes" EPA-600/4-79-020 revised
March, 1983.

• "Manual of Analytical Procedures" NIOSH, Volumes 1 & 2, Third Edition, Feb.,
1984.

• Standard Methods for the Evaluation of Water and Wastewater 17th Edition,
APHA, AWWA, WPCF; 1989..

• "Handbook for Analytical Quality Control in Water and Wastewater Laboratories",
EPA 600/4-79-019, March 1979.

• "Physical and Chemical Methods for the Evaluation of Solid Waste" EPA-SW846
Third Edition, 1990.

• "Guidelines Establishing Text Procedures for the Analysis of Pollutants". CFR
July 1,1990.

4.2 METHOD CALIBRATION AND OPERATING PROCEDURES

A standard operating procedure manual exists for all analytical procedures. The S.O.P's
include specific calibration procedures that must be followed by an analyst prior to
conducting sample analysis. The analyst is required to perform and document the
calibration procedure. The calibration activity is identified by each analyst in their lab
notebooks. The actual standards utilized are found in each instrument log book. It is the
responsibility of each analyst to document all calibration and operating procedures
utilized in the instrument log books. It is the responsibility of the group leaders and/or
supervisors to notify the Quality Assurance Manager when deviations occur so that
corrective actions can be taken. The corrective action will be to identify whether the
information is simply missing (not entered) and to have it recorded or if the calibration
has not been performed, to not release data generated that day and require those samples
to be rerun.

BE 000115
mn-f:qa-qc 15 ou- 9/9l



5.0 METHOD CERTIFICATION
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5.0 METHOD CERTIFICATION

All methods used by WWES which were not developed by WWES will be certified prior to their
use. Method Certification is contiguous with the certification of the analyst and requires
essentially the same analytical program. Method certification is necessary in order to establish
detection limits, method application limits and criteria for control limits. In most cases,
detection limits and recoveries stated hi a method are obtained under ideal conditions and do not
reflect real world solutions, i.e.. silty well water and industrial effluent versus a drinking water
supply. Method certification falls into 2 categories: 1) Methods being employed for the first
time and 2) Methods which are to replace currently certified methods (replacement methods). In
either case, analysis of client sample may not proceed until certification has occurred.

5.1 METHOD CERTIFICATION

5.1.1 Linear Range

The first step in certifying a method is to establish the linear range (operating
range) of the method. A method may be used only over the range in which it is
linear. Some methods do not have linear ranges but curves from which results are
calculated. For the moment we will ignore methods with curves. A linear range
must be established independent of the method data since instruments can effect
the range. Standards and multiple detections will be used for establishing the
linear range. For example, a range of 1 to 1000 has 3 decades (3 orders of
magnitude or 103). Therefore, a range of 1 to 1000 requires 11 levels of test
standards (.5, 1, 2, 5, 10, 20, 50, 100, 200, 500, 1000). Notice that each decade
follows the 0.5x to lOx rule, i.e. the area 10 to 100 is covered by 5,10,20,50 and
100. The range to be attempted is dependent on the method, the instrument and
the analytical supervisor. If the responses show linearity, the range has been
established. If, however, a curve develops or there appear to be two linear ranges,
the standards must be repeated including additional levels to verify the status of
the questionable area.

5.12 Working Curves

Some methods operate from a curve response, i.e. sodium by emission
spectroscopy. The method will indicate the working curve which must be
verified. The method with working curves requires a full curve each time an
analysis is to be performed.

5.1 J The Generation of the Method Detection Limit

The method detection limit (MDL) is defined as the minimum concentration of a
substance that can be identified, measured and reported with 99% confidence that

BE 000117
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the analyte concentration is greater than zero and determined from analysis of a
sample in a given matrix containing analyte.

SCOPE AND APPLICATION

This procedure is designed for applicability to a wide variety of sample types
ranging from reagent (blank) water containing analyte to wastewater containing
analyte. The MDL for an analytical procedure may vary as a function of sample
type. The procedure requires a complete , specific and well defined analytical
method. It is essential that all sample processing steps of the analytical method
be included in the determination of the method detection limit

The MDL obtained by this procedure is used to judge the significance of single
measurement of a future sample.

The MDL procedure was designed for applicability to a broad variety of physical
and chemical methods. To accomplish this, the procedure was made device or
instrument independent

PROCEDURE

1. Make an estimate of the detection limit using one of the following:

(a) The concentration value that corresponds to an instrument
signal/noise ratio in the range of 2.5 to 5. if the criteria for
qualitative identification of the analyte is based upon pattern
recognition techniques, the least abundant signal necessary to
achieve identification must be considered in making the estimate
(PCB).

(b) The concentration value that corresponds to three times the
standard deviation of replicate instrumental measurements for the
analyte in reagent water.

(c) The concentration value that corresponds to the region of the
standard curve where there is a significant change in sensitivity at
low analyte concentrations i.e. a break in the slope of the standard
curve.

(d) The concentration value that corresponds to known instrumental
limitations.

It is recognized that the experience of the analyst is important to this
process. However, the analyst must include the above considerations in
the estimate of the detection limit
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2. Prepare reagent (blank) water that is as free of analyte as possible.
Reagent or interference free water is defined as a water sample in which
analyte and interferent concentrations are not detected at the method
detection limit of each analyte of interest Interferences are defined as
systematic errors in the measured analytical signal of an established
procedure caused by the presence of interfering species (interferent). The
interferent concentration is presupposed to be normally distributed in
representative samples of a given matrix.

3. (a) If the MDL is to be determined in reagent water (blank) prepare a
laboratory standard (analyte in reagent water) at a concentration
which is at least equal to or in the same concentration range as the
estimated MDL (Recommend-between 1 and 5 times the estimated
MDL) Proceed to Step 4.

(b) If the MDL is to be determined in another sample matrix, analyze
the sample. If the measured level of the analyte is in the
recommended range of one to five times the estimated MDL
proceed to Step 4.

If the measured level of analyte is greater than five times the
estimated MDL, add a known amount of analyte to bring the
concentration of analyte to between one and five times the MDL in
the case where an interference is co-analyzed with the analyte.

If the measured level of analyte is greater than five times the
estimated MDL there are two options:

(1) Obtain another sample of lower level of analyte in same
matrix if possible.

(2) The sample may be used as is for determining the MDL if
the analyte level does not exceed 20 times the MDL of the
analyte in reagent water. The variance of the analytical
method changes as in the analyte concentration increases
from the MDL, hence the MDL determined under these
circumstances may not truly reflect method variance at
lower analyte concentrations.

4. (a) Take a minirnum of seven aliquots of the sample to be used to
calculate the MDL and process each through the entire analytical
method. Make all computations according to the defined method
with final results in the method reporting units. If blank
measurements are required to calculate the measured level of

BE 000119 9m



analyte, obtain separate blank measurements for each sample
aliquot analyzed. The average blank measurement is subtracted
from the respective sample measurements.

(b) It may be economically and technically desirable to evaluate the
estimated MDL before proceeding with 4a. This will: (1) prevent
repeating this entire procedure when the costs of analyses are high
and (2) insure that the procedure is being conducted at the correct
concentration. It is quite possible that an incorrect MDL can be
calculated from data obtained at many times the real MDL even
though the background concentration of analyte is less than five
times the calculated MDL. To insure that the estimate of the MDL
is a good estimate, it is necessary to determine that a lower
concentration of analyte will not result in a significantly lower
MDL. Take two aliquots of the sample to be used to calculate the
MDL and process each through the entire method, including blank
measurements as described above in 4a. Evaluate these data:

(1) If these measurements indicate the sample is in the
desirable range for determining the MDL, take five
additional aliquots and proceed. Use all seven
measurements to calculate the MDL.

(2) If these measurements indicate the sample is not in the
correct range, re-estimate the MDL, obtain new sample as
in 3 and repeat either 4a or 4b.

5. Calculate the variance (S^) and standard deviation (S) of the replicate
measurements, as follows:

8s-

where the xli = 1 to n are the analytical results in the final method
reporting units obtained from the n sample ah'quots and X,2 refers to the
sum of the X values from i = 1 to n.

6. (a) Compute the MDL as follows:

where:
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MDL - the method detection

Vn-1 1-a = 99) = ^ stu(knts' t value appropriate for a 99%
confidence level and a standard deviation
estimate with n-1 degrees of freedom. See Table.

S = standard deviation of the replicate analyses.

(b) The 95% confidence limits for the MDL derived in 6a are
computed according to the following equations derived from
percentiles of the chi square over degrees of freedom distribution
(X2/df) and calculated as follows:

MDLlcl= 0.64 MDL

MDLucl = 2.20 MDL

where MDLlcl and MDLucl are the lower and upper 95%
confidence limits respectively based on seven aliquots.

7. Optional iterative procedure to verify the reasonableness of the estimated
MDL and calculated MDL of subsequent MDL determinations.

(a) If this is the initial attempt to compute MDL based on the
estimated MDL in Step 1, take the MDL as calculated in Step 6,
spike in the matrix at the calculated MDL and proceed through the
procedure starting with Step 4.

(b) If the current MDL determination is an iteration of the MDL
procedure for which the spiking level does not permit qualitative
identification, report the MDL as that concentration between the
current spike level and the previous spike level which allows
qualitative identification.

(c) If the current MDL determination is an iteration of the MDL
procedure and the spiking level allows qualitative identification,
use S2 from the current MDL calculation and S2 from the previous
MDL calculation to compute the F ratio.

ifS2A/S2B<3.05
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then compute the pooled standard deviation by the following
equation:

Spooled =

if S2A/S2B >3.05, respike at the last calculated MDL and process
the samples through the procedure starting with step 4.

(c) Use the Spooled as calculated in 7b to compute the final MDL
according to the following equation:

MDL = 2.681 (Spooled)

where 2.681 is equal to t(12,l-a = .99)

(d) The 95% confidence limits for MDL derived in 7c are computed
according to the following equations derived from percentiles of
the chi squared over degrees of freedom distribution.

MDLlcl = 0.72 MDL

MDLucl = 1.65 MDL

where LCL and UCL are the lower and upper 95% confidence
limits respectively based on 14 aliquots.

REPORTING

The analytical method used must be specifically identified by number or
title and the MDL for each analyte expressed in the appropriate method
reporting units, if the analytical method permits options which affect the
method detection limit these conditions must be specified with die MDL
value. The sample matrix used to determine the MDL must also be
identified with the MDL value. Report the mean •analyte level with the
MDL if a laboratory standard or a sample that contained a known amount
analyte was used for this determination, report the mean recovery, and
indicate if the MDL determination was iterated.

If the level of the analyte in the sample matrix exceeds 10 times the MDL
of the analyte in reagent water, do not report a value for the MDL

BE 000122
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REFERENCE

40 CFR Part 136 Appendix B, USEPA Chapter 1,7/1/90.

Table of Students t Values at the 99 Percent Confidence Level

Number of Degrees of Freedom
Replicates (n-1) t(n-U-oc=^9)

7 6 3.143
8 7' 2.998
9 8 2.896
10 9 2.821
11 10 2.764
16 15 2.602
21 20 2.528
26 25 2.485
31 30 2.457
61 60 2.390

2.326

5.1.4 Method Spikes

Method spikes will be carried out over 2 separate days at the specified levels
including blanks and calibration standards. The data obtained at the 2x or 5x
level (for each certified range) will be used to establish a mean and standard
deviation for initial control charts. Once this data has been generated and
approved by the analytical manager, the method has preliminary certification and
is ready for application to real world samples. These control limits will be
updated with every batch of samples until 30 numbers have been developed to
establish reliable control limits. After 30 data points the DC will provide updated
control limits with each additional 20 numbers.

5.2 REPLACEMENT METHOD CERTIFICATION

When a new method is to be employed (where a new method is defined as including a
new instrument method, Le. flame vs flameless AA or Hall vs ECD), the method must be
certified prior to its use on client samples.

Certification follows the procedures described in Sections 5.1. The results of these tests
are important but arc not necessarily compared to the current method. The detection
limit may change and the work range may change but if they meet the needs of the lab,
these changes are to be ignored. One may elect to utilize a t-test analysis to identify the
method differences as being significant or not
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52.1 Comparison by the t-Test

One sample will be analyzed a minimum of 4 times by each method. The results
will be subject to a t-test analyses. If the t-test indicates statistical correlation,
regardless of the correlation coefficient, the new method is certified. If the t-test
fails, refer to Section 52.2 below.

5 JL2 Decisions on Certification

The purpose of a new method is to improve accuracy, precision and efficiency.
Efficiency is of no consequence if a method is imprecise and inaccurate, and
therefore, is not a consideration in certifying new methods. However, a new
method may fail the t-test because it is more accurate and/or more precise.
Careful consideration and more analyses may be necessary with a new method by
the analytical manager and supervisor.
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6.0 ANALYST TRAINING AND CERTIFICATION
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6.0 ANALYST TRAINING AND CERTIFICATION

6.1 RATIONAL

Consistent with requirements by the EPA and other regulatory agencies for analyst
training and certification programs, WWES has a strict policy relative to the training and
certification of analysts prior to their involvement in the analysis of client samples. The
program is necessary in order to maintain continuity in all analytical programs and to
insure the integrity of all data.

62 TRAINING

The supervisor is responsible for training all new personnel. This training will be in
conjunction with the group (workstation) and group leader if applicable. Training will
include, but not be limited to, WWES QC requirements, paperwork flow, lab safety and
organizational structure. In addition, the new analyst will be given copies of the QC
manual, log-in manual and methodologies which the analyst will be required to read.
Training in the methods to be used will be initiated prior to analyst certification.

63 CERTIFICATION

Each new WWES analyst will be required to receive certification on all methods which
he is to perform. Certification insures that the analyst can meet WWES detection limits
and quality control limits as established for the method. Certification includes two parts,
both of which must be completed satisfactorily.

\

6 J.I Method Spikes

Analysis of spiked lab pure water at the levels of 0.5x, l.Ox, 2.0x, 5.Ox and lOx
where x is the established detection limit. This will include 2 blanks and a
duplicated spike at 2.0x or 5.0x and will occur on 2 separate days. The data,
where the duplicated results are averaged. These results must match current
WWES Schwart control chart limits. Additional parameters such as consistent
instrument calibration curves will be evaluated.

632 Check Sample Analysis

The analyst will test a known blind check sample in duplicate including a blank.
All the data must fall within established control limits for the parameters.

6 J J Current Analysts Training

The LDI analyst, who is assigned a new method, must complete the certification
program for the methods as outlined above prior to performing analyses on client
samples.
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6.4 RECERTIFICATION

All WWES analysts will recertify on all their respective methods when required or
demonstrated by two method spike performance failures following the procedures set
forth in Section 63.1. The results must meet previous data, assuming that the same
methods are employed.

6.5 PERFORMANCE AUDITS

The Laboratory Manager, in cooperation with the QA Manager, will perform individual
audits on all aspects of the operation biannually. These audits will include recertification
data, control limits, all levels of records and laboratory performance on all check samples
and instituted blind QC samples. A report of the audit results including
recommendations will be forwarded to the President of the Environmental Laboratory
Division.
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7.0 DOCUMENT CONTROL, FLOW AND STORAGE
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7.0 DOCUMENT CONTROL, FLOW AND STORAGE

7.1 PURPOSE

The paperwork trail must be designed to insure that after the issuance of a report, anyone
- a client, a lawyer or the President of WWES can track a single sample result back
through WWES records to the origin of the standards used in calibration and the identity
of the person who prepared the sample bottles.

72 PAPERWORK FLOW

As shown in the attached, "Flow Diagram" the paperwork trail is eventually the same for
routine work as it is for samples under Chain-of-Custody. The general axiom is that a
COC procedure is doomed to failure without a pre-existing scheme of tight sample and
analytical control available as a routine measure. This contention, however, is only of
minimal consequence with respect to the need for detailed records. The records trail can
provide the following:

• Answers to questions of analytical integrity for results which arc 2 months or two
years old.

• Assistance in finding and solving random and systematic problems.

• Assistance in preventing long term degradation of analytical integrity.

• Assistance in insuring continuity of analytical effort despite personnel and
mechanical changes.

7 J DOCUMENT REQUIREMENTS

The following subsection identifies all documents which are generated during the course
of any project

73.1 Project Sheets

Every sample or group of samples which enter the WWES facility must be
accompanied by the appropriate project sheet which has been properly filled out
and provided to the Sample Coordinator (SQ. The SC may not log-in samples
for which there are not project sheets or for which there the project sheet is
incomplete. An example project sheet is attached as Figure 2.

73.2 New Project Approval Form

Projects which require testing or analyses not routinely provided at WWES must
have prior approval on a Project Questionnaire and commitment from the
Analytical Manager and the head of the appropriate analytical group(s). For the
project manager's purpose, the approval forms insure that the analytical testing
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ENVIRONMENTAL LABORATORY DIVISION
Project Initiation

Client Name
(32 characters available)

Report Address ' i t i i i i i i i i i i i t i i i i i i i

! I i

Billing Address ' ' ' ' ' ' ' ' ' ' ' i ' ' ' ' ' i i i i i i i i i i i i i

(H different) i i i i i i i i i i i i i i i i

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

I I I I I I I I I I I I I I I I I I I I I I I I I I - I I I i I

Client Alias I I I I I I J _L_L I I I I I I I I I I I J LJ J L

Client Contact i i i i i i I i i i i i I i i i i I i i i
(20 characters available)

Phone 0 i i i) i i i i - i i i i i Pxt. i i i i i

Project Chemist i i i i i

Client Expiration Date i i i - 1 i i i - 1 i i i i Narrative I—J

Project Deseriptionl I I I I I I ! I I I I I I I I I I I I I I I I I I

Space for the
Client Narrative
is provided on
the back side of
this sheet

(2 lines of 26 characters avaOaUe)

Price Code i i i i i i i i i i i i i i i i i i • i i i Prioo Factor' L

Price Code Expire Date i i i i i i i i i i i i

Project Contact i i i i i i i

Phone (L_LJ_1) i i i i - 1 i i i I Ext. i i i i i

Project Expiration Date i i i i i i i i i i i i

Purchase Order No. i i i i i i i i i i i Proj. Type(1) LJ Report Format(2) LJ

Contract No. I I I I I I I I I ' 'I Held Blanks LJ Methods Page LJ

CCSMgr. I I I i i i i i i i i i i i i i i i i CaseNarr. LJ QC Report LJ

CCS Project No. i i i i i i. i i i

(1) C - Competitive Quote; D - Direct Request; R - Renewal
<2> S - Standard; C - Cas# Report BE 000131 Figure 2



Frequency (1) I I I I

Submit/Yr. I I I I

# of Samples i i i i i

Turnaround

C.O.C. (2) L_J

QCType(3) i i i i

Flame I—I

Reactive I—I

Contact LJ

Hearth LJ

(1) Days between submrttais
(2) I - Internal (Lab)COC; E - External (FiekJ)COC; N » None
(3) RAS.SAS.QAP
(4) H - Hold; S - Ship
(5) Y - Yes if Bottle Address is Different than Client Address

Bottle Shipping Address

Bottles (4)

Carrier

Sample Storage

Bottle Address (5)

Narrative

Space fortne^"""
Project Narrative*
is provided on
the back side of-:
this sheet -

Submfttal Description i i i i i i .i i i i i i i i i i i i i i i i i i ' !
(26 characters available)

Date Expected I I I - 1 I I I - 1 I I I I

Bottle Due Date

Turnaround Days

Narrative I I

Submrttal Narrative

BE 000132
Figure 2



Test Group Description LJ-LJ

Sample Matrix I I I I I

Date Expected I I I - I ' l l ' - 1 I M I Bottle Due Date

Method Number
Parameters (Reference Citation) Specific DL

BE 000133 Figure 2



area has received notification and will be prepared. For the analytical managers
purpose, proper notification has been received and sufficient time has been
allotted for preparation and development Projects requiring rush turn around on
modified methods must be approved as well. An example of a Project
Questionnaire is attached as Figure 3.

733 Problem Project Sheets

When the Sample Coordinator (SQ identifies a problem with a sample shipment
or project sheet, a Problem Project Sheet will be initialed and sent to the project
manager for resolution. See Figure 4.

7.3.4 Chain-of-Custody Forms

There are three forms for Chain-of-Custody samples. All three forms must be
properly completed and included in the project file for each and every COC
project

7.3.4.1 COC SHIPPING RECORD

The shipping record must be received in the shipping container with
every COC shipment The form attached as Figure 5 is similar to the
form used by the EPA. This form will be used by WWES field
samplers and returned with the samples. Other forms of a similar
nature may be used by other clients. However, the information
required on the WWES form must be present on any other client form
or they run the risk of their COC being rejected as a continuous
trackable COC event

7.3.4.2 COC SAMPLE CONTROL RECORD

This form is used as a record of the movement of COC samples in and
out of the COC locked storage. The analyst signs samples in and out
each time a sample(s) is removed for any analysis. A copy of the form
is attached as Figure 6. After all analyses are complete, the Sample
Coordinator files the form in the COC project file.

7.3.5 Work Sheets/Project Sheets

Work sheets are the analytical assignment forms generated by the computer or the
lab manager within 24 hours after log-in for each project or group of projects.
The work sheets are divided into work stations, i.e. the analytes for which one or
more analysts has sole responsibility.. In many cases, the work sheets will have an
entry position for the results of each analyses for each sample. In either case, the
work sheet upon completion of all analyses, will be turned into the appropriate
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ENVIRONMENTAL LABORATORY DIVISION
PROJECT QUESTIONNAIRE

REQUEST FOR WORK/QUOTATION
(circle one)

la. Client Proj. No _
lb. Project Name Proj. Mgr. Initials:

(How do you want it to look on the report)?
2. Where should report be routed?
3. Date of request of work? Lab Notified YES NO
4. Date samples will arrive in lab:.
5. Project Frequency: One Time Other (specify)
6. Turnaround required Due Date: Time:.

Confirmed in ELD by:
7. Job Description:.
8. Quality control requirements: RAS SAS QAP
9. Does QC need to be reported? YES NO
10. Is strict Laboratory Chain of Custody required? YES NO
11. Have sample containers been requested? YES NO
12. Sample containers for the project have requested from

Grand Rapids/Livonia (circle one).
13. No. of water samples:.
14. Parameters required are or/see attached (circle one):.

15. Specific methods, detection limits, and/or program requirements (e.g. NPDES,
Act 307 ...)

16. No. of soil samples:
17. Parameters required are or/see attached (circle one):.

18. Specific methods, detection limits, and/or program requirements (e.g. RCRA, Act
307, etc.)

19. No. of air samples:

Emrich4/eldqueji
Figure 3 BE 000135
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20. Parameters required are or/see attached (circle one):.

21. Specific methods, detection limits, and/or program requirements (e.g. ACGIH,
TLV, etc.)

22. No. of other samples: Type:
23. Parameters required are or/see attached (circle one):.

24. Specific methods, detection limits, and/or program requirements (e.g. Act 307,
RCRA, etc.)

25. Hazard levels associated with the samples are:.

26. Has the client has been advised that any hazardous samples will be returned to
them? YES NO

27. Disposal of samples will take place 21 to 30 days after report mailing unless
noted otherwise. (If otherwise is noted a charge of $5/sample
month will apply).

28. Costs for the analysis were confirmed by (ELD) of the Grand
Rapids Branch.

29. Is there any particular format needed for the final report? YES NO (If yes
discuss with ELD Project Chemist)

30. Are there any field measurements to be reported? YES NO
If so specify

3 la. Are you running field blanks? YES NO
3 Ib. Are you running trip blanks? YES NO
32. Other Information:

33. Lab signature
34. CCS signature

Eznrich4/eldqU«t Figure 3 B& °



FIGURE 4

WWES LABORATORY

PROBLEM PROJECT REPORT

SAMPLES RECEIVED ON AT AM/PM FROM:.

AND DESCRIBED AS WERE RECEIVED HAVING THE FOLLOWING

DEFICIENCIES.

WWES PROJECT APPROVAL FORM - ABSENT/INCOMPLETE

CHAIN-OF-CUSTODY - ABSENT/INCOMPLETE

CHAIN-OF-CUSTODY-DOES NOT MATCH SAMPLE TAGS

SAMPLE BOTTLES - BROKEN

SAMPLES ABSENT - QUAN. DOES NOT MATCH APPROVAL.FORM

SAMPLE BOTTLES - INCORRECT FOR ANALYSIS

SAMPLE PRESERVATIVES - INCORRECT FOR ANALYSIS

SAMPLE VOLUMES - INCORRECT FOR ANALYSIS

SAMPLE TAGS - WRONG LWABSENT

FIELD FORMS - ABSENT/INCOMPLETE

CUSTODY SEALS - ABSENT/NOT INTACT

NON-ROUTINE PROJECT - NO PRIOR APPROVAL

THE SAMPLES IN QUESTION WILL BE PROCESSED AS IS PLACED ON HOLD.

UNTIL THE CORRECTIVE ACTIONS OR DIRECTIVES ARE ISSUED.

THANK YOU

WWES LABORATORY

SAMPLE COORDINATOR

Kriicun«»3/ppr BE 000137
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16-AUlr-lWl UUES/EHVIflnilMENrAL LABORATORY DIVISION PAGE HI
CHAIN OF CUSTODY

CLIENT Rumpke of Ohio. Inc. PROJECT: Quarterly Monitoring
Cincinnati. Ohio Landfill

SUBMIITAL: Aunusl, 1991 Groundu/attrs
PARAMETER. CAKfcONi TOTAL ORGANIC METHOD: TOC/OXID/UTR

SAMPLE il REMOVED BY: DATE X TIME RELINQUISHED BY: RECEIVED BY: DATE & TIME
(SIGNATURE) REMOVED DATE X TIME DATE X TIME RETURNED

1280

12131

1202

1285

07m
§o
CO
(O

Figure 6



supervisor with the proper bench sheets attached. Unless specifically advised,
data will not be accepted on any form other than the project approval form sheets.

73.6 Bench Sheets

The analysis of every analyte or group of analytes needed, i.e. VGA's requires a
specific bench sheet which includes all results from the analysis of a group of
samples. There are specific bench sheets for each analyte including specific
requirements for their use. Examples of each bench sheet, can be found in
Figures 7, 8 and 9.

7.3.7 Lab Notebooks

The lab notebooks are the daily records of all activities of an analyst, or group of
analysts, working in the lab. The notebooks will be bound and paginated. The
notebook will be cleanly labeled on the inside cover with the date issued, the
analyst's name, and the date completed. There are several specific rules which
will be follows:

• All entries are in ink
• There are no erasures, obliterations, or white outs allowed
• Corrections are single lined and initialed
• A new page is started each day or with every batch of samples
• Empty space is covered with a Z and signed and dated across the obtuse line
• Any and all work, observations and errors are noted
• Problem areas identified

When the instrument has just been repaired, a lamp changed, new column
installed, detector repaired, or changed in any other manner, the log will also
contain:

• A comment relative to the change or repair
• Reference page number to the Instrument Maintenance Log

The organic log books will also contain the following information relative to GC
and GCMS oven and column conditions UNLESS they are exactly as specified in
the referenced method which then will be commented on as such:

• column used (packing, diameter, length, type) o capillary as split or splitless
• current type and flow
• make up flow if appropriate
• oven temperature and program if appropriate
• injector temperature
• detector temperature
• ion chamber voltage (GCMS)

BE 000140
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05-SEP-91 METALS BENCHSHEET PAGE 1

Test H:
Parameter:

Method:
Ref. Cit.:

Comments:

198.01- 71.01
COPPER, TOTAL
FLAME/CU/UTR
USEFA-220.1

ODL: 0.01
Unit: mg/1

Instrument H:
Benchsheet ID:

Owner:
Date run:

Reviewed By:
Est anal hrs:
Act anal hrs:

Samples in batch:
Stock std H:

2152"

176

Client
Submittal Sample COC QC

Reported
Cone.

Duplicate
Result

Spike
Result

Spike
Qty.

Spike
Stock tt Z dif Z rec DDL Analyst EXC DNR

ICB:

ICV: Stk
GM BOC Lansing

453- 1 1720 RAS
GM BOC Lansing

453- 1 1721 RAS
GM BOC Lansing

453- 1 1722 RAS
GM BOC Lansing

453- 1 1723 RAS
GM BOC Lansing

453- 1 1724 RAS
Gfl BOC Lansing

453- 1 172A RAS
CM BOC Lansing

453- 1 1727 RAS
GM BOC Lansing

453- 1 1728 RAS

'

1 n i

I

1

"""""" '" "" ' ™"~"

1 XXXXXXXXIXXXXXXXXI
1 XXXXXXXXIXXXXXXXXI

"

•

— ._.,.

_
•

_

flPB:

Digested LCS: Stk

LCS: Stk

CCB:

CCV: Stk

i rnxxxxx" i xjoTKxxxx i'
IXXXXXXXXIXXXXXXXXIi r

1

XXXXXXXXIXXXXXXXXI.

I I
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05-SEP-91

Test H: 376.01- 35.01
Parameter: VOLATILE'S GC/MS 8240

Method: VOL/P4T/MS/UTR
Ref. cit.: USEPA-B240 Unit: ug/1

Client: 3M Company/Bt. Paul, Minnesota
Project: 428 3fl Request N J2496

Main Plant
Submittal: 1 Volatile Organics Analysis

Sample: 1422 J2496-1

Expiration date: 05-SEP-1991 QC: RAS
Lab due date: 05-SEP-1991

Client due date: 12-SEP-1991 C=0 F=0

COC:

H=l R=0

FRACTION BENCHSHEET

Benchsheet ID:

Owner:

Date run:

Instrument H:

Est anal hrs:

Act hrs:

Stock std H:

Supervisor:

2466

Parameter

1. ACETONE

2. BENZENE

3. BROMODICHLOROMETHANE

4. BROMOFORM

5. BROMOMETHANE

6. 2-BUTANONE

7. CARBON DISUUFIDE

8. CARBON TETRACHLORIDE

9. CHLOROBENZENE

10. CHLOROETHANE

11. 2-CHLOROETHYLVINYL ETHER € 10

Result

€ 50

€1.0

C 2.0

€ 15

€ 10

€ 50

C 5.0

C 4.0

€1.0

€ 10

12. CHLOROFORM C 1. 0

13. CHLORDMETHANE € 10

14. DIBROMOCHLOROMETHANE € 3.0

15. 1,1-DICHLOROETHANE €2.0

16. 1,2-DICHLORQETHANE € 2.0

17. 1.1-DICHLOROETHYLENE € 2. 0

18. 1,2-DICHLOROETHENE(TOTAL) € 4.0

19. 1,2-DICHLOROPROPANE € 3.0

20. CIS-1,3-OICHLOROPROPENE €4.0

Parameter Result

21. TRANS-1,3-DICHLOROPROPENE € 4.0

22. ETHYL BENZENE €1.0

23. 2-HEXANONE € 50

24. 4-METHYL-2-PENTANONE € 50

25. METHYLENE CHLORIDE € 5.0

26. STYRENE € 10

27. 1,1,2,2-TETRACHLOROETHANE € 2.0

28. TETRACHLOROETHENE € 2.0

29. 1,1,1-TRICHLOROETHANE € 2.0

30. 1,1,2-TRICHLOROETHANE € 3.0

31. TRICHLOROETHENE € 2.0

32. TOLUENE € 1.0

33. VINYL ACETATE € 5.0

34. VINYL CHLORIDE € 10

35. XYLENE(8) € 5.0

PAGE 1

««« SEMI-VOLATILES ORGANICS ***

Initial «t. /vol.

Final volume

Dilution factor

«««*x VOLATILES ORGANICS KKKKKK

Initial wt./vol.

Volume purged

Dilution factor

Parameter Result

ZV1-000 39 UUES/ENVIRONI1ENTAL LABORATORY DIVISION



05-SEP-91 INORGANIC BENCHSHEET AUTOMATED CHEMISTRY PAGE 1

TestH: 389.01-245.01
Parameter: CHLORIDE

Method: CL/TRAACS/MTR
Ref. Cit. : USEPA-325.2

Comments:

DDL:
Unit:

2.0
mg/1

1.
2.
3.
4.
5.

STD VAL OBS VAL
UKG STD
NUMBER

Instrument H:
Benchsheet ID:

Owner:
Date run:

Supervisor:
Est anal hrs:
Act anal hrs:

Samples in batch:
Stock Btd H:

Uavelength (nm):
Cell path (mm):

24753"

Client
Submittal Sample CDC

ICB:

ICV: Stk
Rumpke of Indianai Inc.

231- 7 1701 YES
Rumpke of Indiana, Inc.

231- 7 1702 YES
Rumpke of Indiana, Inc.

231- 7 1703 YES
Nor-Am Chemical Co.

411- 1 1368
Nor-Aoi Chemical Co.

411- 1 1369
Nor-Am Chemical Co.

411- 1 1370
Nor-Am Chemical Co.

411- 1 1371
Nor-Am Chemical Co.

411- 1 1372 »

Ut/dil
QC factor

RASI
1

RASI

RASI
1RAS:

RASI
i

RASIt
RASI

RASI

Reported
Cone. ODL

Spike Z
Qty rec/dif EXC DNR

•imrnxxT
IXXXXXXXXIri

I1PB:

LCS: Stk

SPK: Stk

DUP:

CCB:

CCV: Stk

„ Smp _.

Snip

I XXXXXXXXI
•J I"• — '-•

i
I XXXXXXXXI

"I XXXXXXXXI"
I XXXXXXXXI
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73.9 Instrument Maintenance Log

The instrument maintenance log is a bound and paginated log which is used to
track potential maintenance problems. The log is used every time the instrument
is used but may contain several entries on one page. Entries on days where
calibrations are correct may'be as simple as "calibration met requirements".
Anytime the instrument is repaired or modified in any way, the event must be
noted with all specifics, including what was done, by whom, and why. A two
detector GC has one log tracking, two detectors.

73.10 Oven, Refrigerator and Freezer Temperature Logs

Each oven, insulator or furnace, plus all cold storage devices, will have their
temperatures checked and recorded daily, or at a minimum, 5 days a week. Each
device will have a thermometer in place or a temperature recorder in-place which
will be checked by the Data Coordinator. A bound log book with 31 entries will
be used to record all entries for each device upon which the DC will record the
date and temperature and will initial the entry. The DC will have an NBS
thermometer which will move between devices to act as a QC check for the
primary temperature device. The log will include the second temperature when
measured monthly.

7J.11 Balance Logs

An Area Analyst will check all balances in the laboratory every day (or at least 5
days a week) using NBS class S weights. The analyst will record each day's
reading in a log developed to handle every balance. A balance which fails to
meet criteria will be removed from service until repaired. The DC will insure that
every balance is serviced and calibrated annually recording such service in the
log.

73.12 Standard Record Books

Every standard used in the laboratory must be labeled and the label will possess
the following information:

• The analyte or analytes contained in the standard
• The concentration
• The solvent
• The preservative, i.e. nitric acid
• The date made
• The Standard Reference Number

29 BE 000144 9f)l



The last item. Standard Reference Number, is the identified standard and dilution
sequence no. taken from the Standard Record Book in which the standard solution
data is recorded.

All standards (including dilutions) will be recorded in a Standard Record Book
assigned to the work station. Two record books will be used, each of which has a
different purpose. The record books are subtitled as follows:

7.3.12.1 STOCK STANDARDS Loo

This book contains standards starting with the identification of the
starting material. One standard and/or standard mix with it's
corresponding dilutions are identified.

7.3.12.2 WORKING STANDARDS LOG

A working standard reference number is assigned and the
corresponding dilutions are identified.

7J.13 Control Charts

Each analytical method will require at least one control chart. Some tests may
involve several control charts, Le. duplicate, matrix spikes and method spikes.
The QC coordinator will supply the limits to be used to the work station involved.
Every data point generated with every analytical batch will be plotted on the
chart Every out-of-control data point will be noted and an action indicated as to
the disposition of the data. Completed control charts will be turned in to the DC
for permanent change.

7.3.14 Preliminary Reports

After all data has been entered for a project, the computer will flag a project ready
for a preliminary report. The report will be identical to the final report in content
except for the following:

• Preliminary Report will be reviewed and corrected if necessary on each
page in large type.

• Comments necessary to the project will be printed under each sample or at
the end of the report

The DC will print the preliminary report and issue a copy along with the project
file to the lab supervisor for review and corrections. The supervisor will sign off
on the preliminary report after including comments, if appropriate, indicating that
corrections are necessary. Afterwards, the supervisors) will pass the preliminary
report to the QC Supervisor (QC) who will review and correct the report
including a signature and comment The QC will return the preliminary report

BE 000145
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and file to the DC. The DC will make all corrections as required and review
report structure for completeness. If no corrections are required, the DC will sign
and date the preliminary report and place it in the Project File. The DC will then
print a Final Report When corrections are necessary, the DC will execute all
corrections and indicate such changes on the initial preliminary, which is then
filed in the project file. A new preliminary is then printed and issued for review.

7.3.15 Final Report

After the preliminary report has been corrected and cleared all reviews, the DC
will manually alter the computer flag and print a Final Report which will be
placed in the project file folder and forwarded to the AM for approval. Space will
be provided on the c.o.c. project file folder for the signatures of the Analytical
Manager, the QA Manager and the Project Manager, all of whom are thus
certifying that the report is complete, correct and defensible. The DC will then
arrange for delivery of the final report

7.3.16 Project Files

The Project File is the comprehensive record of every project completed at
WWES. A project file initially consists of a file folder set up by the Lab
Secretary (LQ at the time of log-in. Chain-of-Custody projects will be stored in
a locked COC file with strict limited access while routine project files are stored
in a separate nominally limited access file. The LS will be responsible for
including the following in the project file:

• Project Sheets
• Project Approval Sheets (if applicable)
• Problem Project Sheets
• Chain-of-Custody Forms
• All correspondence or documents received with the samples
• Preliminary Reports
• Separate Report Papers, Le. Field Reports (if applicable) - Final Report

Any additional paperwork which may follow the report

All project files are stored for a period of 4 years.

BE 000146
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8.0 SAMPLE CONTROL, FLOW, AND STORAGE
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8.0 SAMPLE CONTROL, FLOW, AND STORAGE

All samples received at the WWES Engineering and Sciences must be logged in before any work
is performed on the samples. This procedural requirement is specific not only to the chemistry
lab, but the microbiological laboratory. The purpose of the log-in procedure, including
sequential numbers assigned to all samples received in the facility, is to insure that WWES has a
means by which samples can be tracked, data can be stored, and quality control can be tracked
for any sequence of events during a particular analytical period. In handling projects in this
manner, WWES, or the client, can insure a consistent and documented sequence of events under
any analytical situation.

Management acknowledges that there are situations in which log-in of samples will be difficult
due to rapid turn around requirements for particular compounds that may decompose or
volatilize. An example of this kind of analysis is the total coliform samples which can be
anticipated and for which holding times are short The project approval form discussed within
this manual will make it possible to preassign project numbers to samples arriving at the facility.
Should a secondary mode of operation be necessary for the receipt of such samples, a
mechanism will be developed between the sample coordinator and the Quality Assurance
Supervisor. Any deviation from the standard log-in procedures detailed herein will be at the
discretion of the laboratory supervisor or the laboratory manager. The execution of the log-in
procedures for Chain-of-custody samples (see Section 8.8) is extremely crucial. Samples, that
have been designated for Chain-of-Custody by a client, possess the potential of involvement in
litigation or other legal situations., i.e. standards development or patents. By breaking Chain-of-
Custody requirements, all results are invalid for such purposes.

8.1 PROJECT INFORMATION

All information relative to a specific project must be recorded on a project approved form
by the manager responsible for that project prior to the receipt and log-in of samples.
Projects, and therefore samples which are not routine to the WWES laboratory, must
have prior approval via the New Project Approval Form before samples may be received.

8.2 NEW PROJECT APPROVAL

The project approval form include the following information:

• Client name, address, and client contact personnel
Anticipated due date of the report (Le. report in client hands by

• Compound names or computer test codes or group computer test code
• Project and sample comments
• Contract number or purchase order for project
• Instructions relative to the proper completion of the project
• Pricing information relative to the proper completion of the project
• Chain-of-custody requirements
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• Specific report requirements
• Additional requirements such as rush, hazardous, labile

8J NEW PROJECT APPROVAL

If a new project will require support from the analytical facilities, that project must be
approved by the laboratory supervisors and the laboratory manager prior to project
pricing and sample receipt Routine samples are those samples and analyses which are
continuously processed by WWES, such as priority pollutant samples, microbiological
samples, and drinking water samples.

Projects which are non-routine arc those that may require special testing, or which
request parameters not routinely run within the laboratory, special holding times, or rush
turn around. Non-routine projects will require that a New Project Approval Form be
completed which includes the signatures of all the parties involved with the project For
example, if specific physical testing is necessary, the supervisor of the physical testing
facility and the laboratory manager will have to sign off on the form thereby agreeing,
not only to the project content, but for the turn around, the report requirements, the
detection limits and the quality control reports that may be necessary to properly carry
out the project requirements. Projects and/or samples arriving at WWES which are non-
routine in nature, and for which there is no signed Project Approval For,, will not be
processed. In this case, the manager responsible for the non-routine project will be
advised of the problem and will then explain to the client why the deky is necessary for
the execution of testing before proceeding to obtain the necessary approvals. The Project
Approval Form must be completed and signed by all parties prior to the start of log-in.

8.4 SAMPLE RECEIPT

8.4.1 Introduction

All samples will be received at the WWES facilities by the Sample Coordinator
(SC). The job description for the Sample Coordinator is attached as Figure 10. It
will be the responsibility of the SC to determine: a) whether or not the proper
project sheet is avaikble for the arriving samples; b) whether or not the samples
require chain of custody; c) whether or not the samples are labile in nature and
require immediate attention; d) the manner in which those samples will be split,
preserved and stored or routed. It is the objective of the SC to insure that the
receipt of all samples is consistent with the requirements of the WWES Manual
and that all pertinent information relative to those samples is recorded. This
information may be used in client reports, communicated to the laboratory or to
the client and, in some cases, reported to a legal authority relative to Chain-of-
Custody samples.
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FIGURE 10

SPECIFIC RESPONSIBILITIES

The SCs duties and responsibilities shall include, but not be limited to:

1. Sample receipt

2. Insuring that COC sample receipt includes shipper's signature on COC forms.

3. Inspection of sample shipping containers for presence/absence and condition of:

a) custody seals, locks, "evidence tape", etc.

b) container breakage and/or container integrity

4. Recording conditions of both shipping containers and sample containers (bottles,
jars, cans, etc.) in appropriate logbooks or on appropriate forms.

5. Signing appropriate documents shipped with samples (i.e., Chain-of-custody
record(s).

6. Verifying and recording agreement or non-agreement of information on sample
documents (Le., separate tags, Chain-of-Custody records, traffic reports, airbills,
etc.) on appropriate forms and on the WWES project sheet

7. Initiating die sample and project log-in procedures on appropriate laboratory
documents and according to the WWES Log-in Procedures document, including
the initiation of project files with sample control records.

8. Marking or labeling samples with laboratory sample numbers, as appropriate.

9. Placing samples and spent samples into appropriate storage and/or secure areas.

10. Controlling access to samples in storage and assuring that laboratory operating
procedures are followed when samples are removed from and returned to storage.

11. Monitoring storage conditions for proper sample preservation such as
refrigeration temperature and prevention of cross-contamination.

12. Returning shipping containers to the proper client or licensed disposal facility.

13. Providing for the splitting of samples into required aliquots, including
preservation for each working station.
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8.42 Examination of Shipping Container

Immediately upon receipt of a sample shipment at WWES, the SC will examine
the shipping container (the container may be a box, a cooler, a styrofoam
container, etc.) to ascertain and document the condition of the samples and to
process Chain-of-Custody papers, where appropriate. The SC will record the
condition of the shipping container, the identification of the shipper, the presence
or absence of any seals on the container (if it is Chain-of-Custody), and the
labeling which may include special instructions prior to opening the container. If
the shipping container is damaged, a report will be sent immediately to the
shipper and the lab supervisor (see Section 8.15.2, Problem Project Sheet).

8,4 J Carrier Sign Off for Chain-of-Custody Container

Should the SC identify the shipping container as being a Chain-of-Custody
container, the SC will attempt to have the carrier's representative sign off on the
Chain-of-Custody papers which should be available either on the outside of the
shipping container, or immediately inside. An example of a Chain-of-Custody
record is attached as Figure 5, (Section 7). In the event that the carrier's
representative is unwilling to cooperate in this fashion, the SC will identify, in the
proper position on the Chain-of-Custody document the shipment number, the
date of receipt, and sign off, attaching a copy of the shipping log for that
particular container.

8.5 EXAMINATION OF CONTAINER CONTENTS

Unless the shipping container contents are marked "hazardous" the SC will proceed to
open the sample container. If the SC had not previously identified the project sheet
appropriate for these samples, the SC will attempt to ascertain immediately the origin of
the samples found in this container and obtain the appropriate project sheet If a project
sheet is not found, the SC will lock up the samples and notify the lab manager as
described in Section 2.0. The SC will identify whether or not all the samples have
arrived intact, whether or not the labels are intact and attached properly, and whether or
not the samples have leaked in any fashion. The SC will also identify any shipping
instructions, field instructions, or any other materials that may be present in the shipping
container.

8.5.1 Chain-of-Custody Shipments

Should the SC identify the shipping container as a Chain-of-Custody project, the
SC will immediately follow the procedure outlined in Section 4.0, "Chain-of-
Custody Samples".
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8.6 PROJECT VERIFICATION

The sample coordinator, having opened the shipping container and examined all the
samples, will verify that the project sheet matches the samples, the number of samples
received is consistent with the project sheet, and that the requirements identified on the
project sheet are consistent with any paperwork obtained which will include the project
sheet and any other documents in the sample container. The project files will be kept by
the SC in a locked filing cabinet If all required project information is not complete, the
SC will fill out a Problem Project Sheet (see Section 5.2) and turn it over to the Project
Manager.

8.7 LABILE SAMPLE DISTRIBUTION

Should the SC identify labile samples within the shipping container, (i.e. coliforms or
nitrites) for which there is a very short holding time and a need to rapidly move the
samples into the laboratory, the SC will make every effort to immediately log-in those
samples. Should log-in be delayed, the SC will coordinate with the responsible analytical
group in order to move the samples into analysis. The coordinated effort will included
means by which the SC can label the samples after log-in and insure that the results
correlate with the proper samples. The SC will provide computer generated sample
identification to the responsible analytical group. It will be the responsibility of the SC,
once labile samples have been distributed to the laboratory to insure that those samples
arc properly logged in and that they are labeled with properly sequenced numbers. The
agreement that is made between the SC and the appropriate laboratory manage or
laboratory supervisor will be based on the premise that the SC understands that he/she is
ultimately responsible and will be held accountable for any samples that are lost in such a
movement Consequently, the SC will find the samples that arc labile and apply the
necessary labels.

If a shipping container is labeled "Hazardous", the SC will immediately notify the
laboratory supervisor who will determine the extent of hazard and/or the manner in
which the samples will be handled. The supervisor will involve the laboratory manager
as needed in resolving questions of hazardous samples.
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FIGURE 11

POSITION DESCRIPTION FOR SAMPLE COORDINATOR

GENERAL

The Sample Coordinator (SQ is responsible for the receipt, log-in, and storage of all client
samples at WWES. The SC is responsible for the receipt, storage and custody of all Chain-of-
Custody (COC) samples including distribution of COC samples to lab personnel per WWES
COC procedures (section 4.0, WWES Log-in Procedure). In order to ensure the successful
analyses of samples, it is critical that the SC obtain and communicate to Project Manager, lab
supervisors, and lab personnel, all information necessary for the processing interpretation and
reporting of all samples analyzed.

QUALIFICATIONS

High School Diploma and a minimum of 2 years of college or equivalent A knowledge of
chemistry and testing procedures helpful. Excellent verbal, written and organization skills,
including a propensity for detail necessary for successful completion of job.

REPORTING RELATIONSHIPS

The SC will report to the laboratory manager. The SC will communicate closely with the
Director and Project Managers to obtain project information.
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8.8 CHAIN-OF-CUSTODY SAMPLES

8.8.1 Continuance of Log-In Procedures for Chain-of-Custody Samples

All samples in the possession of WWES under Chain-of-Custody (COC)
procedures must be traceable from the time the samples are received at the
WWES door (or collected by WWES staff) until results arc reported and sample
disposition has been determined from the client For any samples that may be
collected during enforcement investigations, under litigatory requirements, or
evidentiary in nature, Chain-of-Custody procedures are required.

8.8.2 Examination of Container Contents

Although Section 8.4.2 under Sample Receipt discusses the thorough examination
of container contents, the proper examination of a container which is involved in
a Chain-of-Custody procedure is even more important For example, should the
sample labels be mismarked or a particular sample to somewhat strange in nature,
it is necessary to note all observations and deviations from the project sheet It is
better to be overly observant than to allow possible anomalies to go unnoticed. It
is the SCs responsibility to examine whether or not each of the sample containers
are individually sealed, whether those seals arc intact, whether a sampler's initials
arc on the seals, and whether or not the paperwork matches the contents of the
package. In addition, the SC must note whether or not all the dates and times arc
consistent, and whether or not the sample description on the paper work matches
the description on the sample container.

8.9 PROJECT VERIFICATION

In the same manner in which the examination of the container contents is critical to a
COC project, the verification of the project is equally important These project
verification steps include not only the need to follow the requirements identified in
Section 8.6, but also thorough examination of all aspects of the project and the
consistency of all the paper work involved with those particular samples in that shipping
container. It is also important that the SC place in the COC project file: the shipping
document; a signed Chain-of-Custody document including the sign off from the shipper's
representative (See Section 8.4.3); a copy of the project sheet; a copy of the Project
Approval Form is appropriate; a copy of the filed sampling report if appropriate; and
originals of all paperwork received for the project The COC project file is kept in
locked storage in the possession of the SC.
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8.10 CHAIN-OF-CUSTODY LOG-IN

The log-in procedure identified in section 8.15 titled "Log-in", is followed in the same
manner for Chain-of-Custody samples with a few modifications. Those areas which are
changed arc addressed in the following sections:

• Sample Storage
• Project Files
• Laboratory Access
• Data Storage

8.11 CHAIN-OF-CUSTODY SAMPLE STORAGE

All samples received under Chain-of-Custody procedures will be kept under locked
storage and will be distributed for analysis to the laboratory only when the analyst has
signed for the samples on the form shown in Figure 6, (Section 7). The SC or a
designated representative will provide access to COC storage. Records of movement of
all COC samples within the lab facility must be recorded.

8.12 CHAIN-OF-CUSTODY PROJECT FILES

All Chain-of-Custody project files will be kept in a project folder in a locked cabinet with
all related documents and paperwork relative to those files.

8.13 MAINTENANCE OF LAB CUSTODY

Laboratory custody must be consistent with all the Chain-of-Custody requirements from
the beginning of sampling to the final report To this end, every analyst requiring access
to the Chain-of-Custody samples will go to the SC for access to the COC locked sample
storage. The SC will insure that the analyst signs for the receipt of all COC samples on
the form shown in Figure 6, (Section 7) and that the analyst returns and signs in those
same samples on the same day for which they were signed out This documentation,
after the completion of all analyses, will be placed hi the locked Chain-of-Custody
project file by the SC.

8.13.1 Sample Custodian

The COC sample custodian at WWES will be designated as the Sample
Coordinator (SC). The SC is responsible for following the COC requirements
outlined in these procedures for all samples received at WWES.

8.13.2 Lab Custodial Responsibilities

It will be the responsibility of every analyst signing for a Chain-of-Custody
sample or samples to insure that; a) these samples are kept in a minimum access
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facility, b) they are within their possession during the particular period during
which they are being analyzed; and c) the analyst returns those samples to the
Chain-of-Custody lockup in the manner prescribed. The analyst will sign out and
return the samples to COC lock-up on the same day. The analyst will be using
the SC as the sample custodian for all COC samples. Due to the legal
implications for the client of breaking the COC procedures and possibility of legal
action that could be taken against WWES, errors in the execution of Chain-of-
Custody procedures will not be tolerated.

8.14 CHAIN-OF-CUSTODY SAMPLE DISPOSAL

All samples received for COC procedures will be stored in the WWES COC lock-up
facilities until a final report is issued. It will be the responsibility of the Project Manager,
in cooperation with the SC, to obtain information from the client relative to the length of
time the COC samples will be stored. It is anticipated that for long term storage, i.e.
more than 30 days, the client will reimburse WWES ' n appropriate rate for keeping
completed samples under Chain-of-Custody procedures. No Chain-of-Custody samples
may be discarded until written permission is received from the client relative to disposal
of those samples.

8.15 LOG-IN

8.15.1 Introduction

After the Sc has inspected the shipping containers, the project sheets, the samples
and any documentation required in Sections 8.4 and 8.8, the SC will insure that
all pertinent information is entered on the project sheet There are specific areas
of the project sheet that arc to be completed by the SC, i.e., date and time
received. The WWES project sheet is included as Figure 2, (Section 7).

Minimum information required for log-in include:

• Client's name and Client contact, as well as client #, is assigned.
• The due date
• The analytical test or test codes or group tests
• Specific project comments
• Contract requirements
• Contract number
• Pricing if necessary
• The approval for non-routine projects
• Chains-of- Custody, if required
• Specific report requirements

BE 000156
mn-f:qa-qc 40 9/91



8.152 Project Problems

If any of the information identified in sub-section 8.15.1 is missing, the SC will
immediately notify the Project Manager, via a Problem Project Sheet, Figure 4,
(Section 7) of the discrepancy. The Project Manager will make all reasonable
efforts to insure that the answers arc provided to the SC immediately.

Simple Project Sheet deficiencies such as client number, extra comments, or the
contract number, should not prevent log-in. The SC will proceed with log-in
addressing the unknowns as subjects that must be changed or modified once the
information is received. It is the responsibility of the SC to log-in all samples as
received at WWES whenever possible.

8.15 J Samples on Hold

When there is a considerable amount of inadequate information on a project
sheet i.e. a missing test or broken samples, the entire project will be placed on
hold until the information is available or the corrective actions have been taken to
insure that NSF is not held responsible for a poorly handled project The SC will
notify the Project Manager via a Problem Project Sheet as to the hold status of the
project and the reasons for the hold. The Project Manager will make every
attempt to quickly identify the necessary actions that will be taken for those
samples or the remaining samples for that project The Project Manager may
approve log-in of the remaining samples for a portion of the project in order to
insure that the project progresses. Projects that are placed on hold will be locked
in a "project hold" area, Qike the Chain-of-Custody sample storage area) so that
those samples are not lost or confused within the system. The SC will insure that
those samples are retrieved and logged in as soon as the appropriate changes have
been made and the samples are freed for log-in.

8.15.4 Handling Labile Samples

All samples received by the SC that arc labile in nature, Le. coliforms, need to be
logged into the facility in a very rapid fashion in order that they may e attended to
within the analytical holding time. The most labile of all samples are the
microbiological samples, which must be forwarded to the micro lab as soon as
possible. The SC and the Project Managers responsible for micro work will
attempt to insure that appropriate information is available to the SC in order that
the SC can assign numbers for all labile samples. These numbers can be assigned
in advance and samples may be logged into the system as soon as they are
received. Samples such as nitrites, which are labile but have a somewhat longer
holding time, will usually be logged into the system like normal samples.
However, slow shipment or other problems may require the lab to initiate the
analyses immediately. In such a case, assuming a project sheet was initiated in
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advance o sample receipt the SC can assign laboratory in an expedient fashion.
The SC will make all efforts to insure that samples move through the kboratory
in a timely fashion when holding times arc of utmost importance to the proper
completion of the analytical requirements.

8.16 COMPUTER LOG-IN

It is anticipated that all samples received at WWES will be logged on to the computer by
the SC. The computer assigns a sequential number to every sample. Additional codes
such as the month and the year of the samples may be added in front of the sequential
number for continuous identification of these samples. The SC will have the computer
generate these sequential numbers for each sample in every project A project identifier
will be printed on the labels which arc attached to every sample and every aliquot of a
sample.

8.17 SAMPLE SPLITTING FOR THE CHEMICAL LABORATORY

The WWES Project Manager will attempt to insure that all samples received at the
WWES facility are received in the appropriate containers with the correct preservatives
(Samples which must be split at log-in are subject to added error). The labels and the
appropriate preservatives are depicted in Figure 12.

8.17.1 Bottles and Preservative Requirements

The WWES analytical facility has a series of bottle and preservative requirements
that must be met before the log-in of samples into the laboratory. In the event
that WWES is unable to provide sample bottles, or circumstances prevent the
splitting of samples in the field, the SC will provide sample splitting services.
These services will include taking the sample as received and subsampling it into
the appropriate bottle and preservative requirements as set forward on the
attached list of bottle and preservative requirements.

8.17.2 Inorganic Samples

The SC will insure that sufficient sample volume is available before initiating the
splitting of a sample. If uncertain, the SC will involve the laboratory supervisors
in order to insure that all areas of the lab have sufficient samples. In the event
that sufficient samples does not exist the SC will identify the sample as a
problem and will notify the Project Manager immediately for resolution. The
sample will be logged in only after a resolution has been reached.

8.17.3 Organic Analysis

When a bulk sample arrives for organic/inorganic analysis and sufficient sample
exists, the SC will transfer the sample to the organic preparation supervisor who
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Environmental Laboratory Division

WW Engineering & Science
ssss Glenwood HOis Paflcway. se

Grand Rapids, Mi 4OS88 • (ei«) e«-eeoo

Date Requested:
Dispatched By:_
Project

Date Due: / /

Project Manager:.
Project No:
Location:

Sample Inventory and Master Bottle Packing List
Sample

Locations
Sample
Number

Sample Sub-Portions-Preservative and Tagging Codes

1 2 3 4 5 6 7 8 9 10 1112 13 14H5 16|17 18

.

Indicate Sample Sub Portion with an X
Multiple Sub Portions for the same Bottle Type can be Identified by Entering the Number Needed

NO. DESCRIPTION PRESERVATIVE TAG COLOR FILTERED

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

Waters

40 ml Vial for Purgeable Organics

1000 ml Amber Glass Non Purgeabte Organics

ml Plastic - Non Preserved

ml Plastic • Nutrients

ml Amber Plastic • Cyanides

ml Plastic - Metals

1000 ml Glass - Oil & Grease / TPH

125 ml Whirl Pac Baa / Bottle Bacteria

500 ml Glass • Sufflde

250 ml Amber Glass - TOX

40 ml Amber Glass - TOO

2000 ml Plastic • Radiological

500 ml Amber Glass • Phenols

250 ml Amber Glass • Formaldehyde

Soils
ml Wide Mouth Plastic

ml Wide Mouth Amber Glass

125 ml Vial tor Purgeable Organics in Soil

Other

1*1 HCL YW/NO
Coolto4«C

Cool to 4° C

Cool to 4° C

pH<2.0w/HjSO4

pH to > 12 w/NaOH

pH to <2 w/HNQ,

pH to <2 w/Hj SO*

Cool to 4" C
0-Sm< ZlnoAcauM

» OJ ml NaOH to OH >•
PHB<2*H£O4

pM«x2WM^O4

Coello4«C

pH to < 2 w/HNQ,

pH to < 2 w/Hj SQ

Cool to 4° C

Cool to 4° C
Cool to 4° C
Cool to 4° C

Yellow

Salmon

Green

Blue

Light Blue

Red

Dark Blue

Brown

Light Green

Lilac

Pink

Gray

Brown

Orange

White

Manilla

' Light Yellow

BE 000159



will split the organic aliquots and return all aliquots to the SC The remaining
sample will then be returned to the SC who will split off the inorganic aliquots
into the proper preserved containers.

8.17.4 Solid Samples Splitting

When solid samples, such as sediment or soil, arc to be received at WWES, every
attempt will be made by the Project Manager and field sampling personnel to
insure that two samples arc provided as replicates for the appropriate tests. One
of these samples will be assigned to the organic facility; the other will be assigned
to the inorganics facility. If only one sample is received and if organic analyses
are required, the organics preparation chemist will be responsible for the initial
splitting of the sample. Solid samples will be made homogeneous by either one
or all of the following manners:

• Stirring especially when volatile organic analytes are required
• Air Drying and Grinding
• Particle separation (Sieving)
• Quartering by ASTM Procedures

The lead organic chemist and the SC arc responsible for the decisions on how a
solid sample will be split. Problems or concerns which may arise on a solid
sample will be addressed to the Project Manager and the laboratory manager for
resolution. After the organic portions have been removed or split, the remaining
sample will be provided to the inorganic facilities for any further splitting they
deem necessary.

8.18 SAMPLE LABELING

All samples received at the WWES facility will be labeled by the SC at the time of log-
in. These labels will include information such as the requested sample number, the client
number if supplied, the contract, the WWES project number, and/or the client. It is
anticipated that sequential sample labels will be provided by the computer after the SC
has logged the project into the computer.

8.19 DISTRIBUTION AND STORAGE

Logged samples will be taken by the SC to the appropriate walk-in cooler for cold
storage or to the room temperature storage area indicated for metals.

COC samples are stored as set forth in Section 4.0.

BE 000160
mn-f:qa-qc 43



8.20 PROJECT FILES

8.20.1 Routine Project Files

The SC will obtain a manila folder and label that manila folder with the name and
number of the project The folder will indicate the WWES project number, the
WWES contract number, and Chain-of-custody if applicable. With the agreement
of the laboratory supervisor (lead), the project manager, and the laboratory
manager, a particular project folder may include a series of projects logged in
under sequential numbers. An example would be a daily log-in for the same
project for a week or month before a new project folder is generated. It is,
however, the responsibility of the SC to insure that all logged projects are filled in
a project file folder.

8.20.2 Chain-of-Custody File Folder

The SC, upon logging in any Chain-of-Custody project, will provide the same
type of manila folder project file, as discussed hi Section 5.7.1, for each project
However, the project folder will be maintained in the locked Chain-of-Custody
file and cabinet and will be kept by the sample coordinator.

8.21 SAMPLE STORAGE

8.21.1 Non Chain-of-Custody Storage

The SC, after completing all the log-in processes of various samples connected
with a particular project will store-the samples in the designated areas in the
WWES laboratory.

• Routine Water and Solid Samples: Samples which need to be refrigerated
will be stored in the walk in facility designated for all routine water and soil
samples.

• Routine Volatile Water and Solid Samples: All these samples will be
placed in the designated VOA refrigerator(s) located within the analytical
facility. No other samples or standards may be stored in the VOA
refrigerators).

• Routine Water and Solid Samples for Metal Parameters: The preserved
water samples and solid samples, which are not preserved, may be stored on
shelves designated for the metals analysis.

• Odoriferous and Hazardous Samples: These samples will be stored in a
hooded facility within the laboratory which is designated for Odoriferous
and hazardous samples. These samples will be identified to the lab

BE 000161
mn-f:q»-qc 44



personnel and noted on the log-in procedures hi order to insure that the lab
personnel are aware of the problems with these samples.

822 CHAIN-OF-CUSTODY SAMPLE STORAGE

All samples that are involved as physical evidence in a legal procedure or simply
identified as Chain-of-Custody will be handled under certain procedural safeguards.
These safeguards have been tentatively identified in section 4.0 but for purposes or
reiteration arc again addressed below:

NOTE: For any legal proceedings, the court must be shown that the
laboratory is a secured area, that all samples have been stored in a secured
fashion, and samples can be accounted for at all times.

822.1 Chain-of-Custody Water and Solid Samples

All samples of this nature will be stored within the locked confines of the
Analytical Laboratory. Access is only available to authorized personnel.

. 8.22.2 Water and Soil Samples for Metals

8.23 GENERAL LAB SECURITY

Access to the WWES lab will be handled in a secured fashion restricting entrance only to
those people designated as having access to the laboratory facilities. Restricted access
applies to all areas in which samples are stored or analysis takes place. It will be the
responsibility of all the analysts, as well as the supervisors and the SC, to insure that the
safeguards employed, including locked doors and limited access, arc followed and
maintained at all times.
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9.0 DATA HANDLING. REPORTING.
RECORDKEEPING AND VALIDATION
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9.0 DATA HANDLING, REPORTING, RECORDKEEPING AND VALIDATION

There are two significant aspects of any analytical procedure:

• The selection and use of a method appropriate for the analyte and matrix

• The collection, control and interpretation of the data generated.

Encompassing these two components is the Quality Assurance program. The QA program
provides means by which method selection can be validated, the method can be controlled and
the appropriate data generated, displayed and reduced.

The following sections deal with error, data handling, data validation, data reporting and data
recordkeeping.

9.1 ERROR: IT'S NATURE AND SIMPLE STATISTICAL CONCEPTS

9.1.1 Random Errors

Repeated analysis of identical aliquots of a homogeneous sample does not give a
series of equivalent results. The results will differ among themselves and they
will be more or less scattered about some value. The scatter can be attributed to
random error, so named because the prediction of the sign or magnitude of the
error of any particular result is not possible at the time of analysis.

One therefore, says that each result must have an uncertainty attached to it and
can be regarded only as an estimate of the true value. Generally that estimate will
differ from the true value. Random errors are caused by uncontrolled and/or
uncontrollable random variations in factors which affect analytical results, i.e.
variations in the volumes of the reagents added, variations in the concentrations
of reagents, variations in the time allotted for the chemical analysis, a
contaminated glassware, poor quality reagents, instrumental fluctuations. Among
the various texts that are available discussing errors, the terms repeatability,
rcproducibility and precision have been used to denote the scatter of results. The
term "precision" will be used throughout this manual and is the most common
term used for random error in this country and especially by the EPA.

Precision does improve as the scatter among results becomes smaller. All
analytical results have random error present which necessitates statistical
techniques to evaluate the results and to provide correct inferences of the true
value of the result

92 SYSTEMATIC ERRORS

Systematic errors arc indicated by the tendency of results to be greater or smaller than,
the true value. It is necessary to take care in exactly defining systematic error because

BE 000164
mn-f:qa-qc 46 9/91



the analysis is also subject to random error. The mean of n analytical results on the same
sample approaches a definite value u as the number of results increases indefinitely.
When u differs from the true value Tau results are said to be subject to systematic error
of the magnitude B, wherein B is equal u minus Tau. Bias is the term used
synonymously with systematic error and will be used in that fashion throughout this
manual. Analytical methods, which are subject to interferences from substances present
in the sample, or methods that only recover a fraction of the material present arc an
example of systematic error.

It is impractical to make an indefinitely large number of analysis on a single sample in
order to determine the true value of u is known. At the same time a practically obtained
value for a sample that is based on minimal analysis is subject to random error, so that
the experimental estimates of bias will also be subject to random error. Therefore,
statistical techniques arc also required when bias is to be estimated.

The basic difference between random and systematic error is that in principal, the latter
may be predicted so that a correction can be made to eliminate its effect An example of
this allowance can be accounted for in the effect of fluoride in the determination of
aluminum by absorbance measurements. This effect is overcome by adding to the
calibration standards an amount of fluoride equal to the fluoride content of the sample.
The added fluoride in the calibration standards then eliminates the systematic error of
fluoride interference. However, it must be recognized that the complete elimination of
systematic error may require such detailed knowledge of the properties of the sample that
the correction of the analytical system is impractical and would in fact increase the
amount of random error. Thus, in all applications where unbiased results are necessary,
the approach to be used is to devise and use analytical systems capable of giving results
which have negligible systematic error.

9.3 TOTAL ERROR

Some analysts use the term accuracy to denote only systematic error. The term accuracy
as applied in this manual will denote total error of the results. In other words, accuracy
represents the combined systematic and random error of the results and, therefore, the
accuracy of an analysis improves as the total error becomes smaller. For the purposes of
visually seeing random and systematic error, Figure 6-1 should be referred to for any
easy identification of the various types of error.

9.4 STATISTICAL TECHNIQUES

Statistical techniques are essential to the measurement of analytical error. This manual
and this section recognize that many analysts have had little experience with statistical
technique. This section is, therefore, written in such a way as to explain simple but basic
concepts of the statistical approach and to describe the particular techniques most
commonly required in dealing with analytical errors. There are a large number of text
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books dealing with statistics and this particular section does not attempt to replace these
books. The intention is merely to present the essential aspects in the simplest manner
possible. Certain approximations have been used when considered appropriate and no
previous knowledge of statistics has been assumed. Should the analyst be interested in
consulting additional texts for a more rigorous and detailed treatment of the subject he is
referred to the references at the end of section 9.0.

Analysts who arc unfamiliar with statistical approach, may find this section on first
glance rather complicated. In order to understand statistics for the QC function, it is
important not to be put off by the first impression.

The fundamental statistical concepts are essentially simple and equivalent to the intuitive
common sense, or perhaps scientific approach, adopted by any good analyst

9.4.1 Random Error Distribution

If the results from the analysis of numerous aliquots of a homogeneous sample are
plotted on a histogram, it is generally found that the proportion of the results
deviating from the mean increased, Le., as the deviation of the results from the
mean grows broader. In other words, the probability of obtaining a random error
of a given size decreases as the size of the error increases. The basis of statistical
techniques is to quantitatively estimate the probabilities of errors of different sizes
so that one can deduce the probable random error of a particular analytical result
If the analyst were to increase the number of analysis of a single sample
indefinitely, and the size of the intervals used for plotting the histogram were
decreased, the latter would tend to smooth the curve. This limiting curve is the
frequency distribution of results and defines a relationship between the magnitude
of the result and the probability of obtaining such a value. Throughout this
manual, it will be assumed that the analytical results follow the normal
distribution which is defined by the following equation:

Where: = the mean of all the conceptionally infinite number of results.

= the standard deviation of results

p(x) = the probability density which is interpreted by noting that the
probability of obtaining a result between the values a & b is
the area of the curve between those values.

and this interval can be evaluated given the equation for P(X).

The peak of this distribution curve occurs at x=u, the theoretically perfect mean
established by an infinite number of results. The width (which is indicated by the
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scatter results) is determined solely by the standard deviation of the test For
example, 95% of the area under the curve, i.e. 95% of all results, is enclosed
within the limits plus or minus 1.96. Such properties allow limits for the
uncertainty of an individual analytical result to be calculated. Taking the current
discussion, for example, on no more than 5 occasions in one hundred will the
result differ from the mean u be more than 1.96. Thus, an analyst may attach to a
result limits that define the range in which the true mean is expected to lie. The
statement R-1.96 is less than u which is less the R+1.96, is an accurate statement
on 95% of all occasions. "R" in this particular case would stand for the result By
referring to texts on statistics, there are statistical tables which included a
tabulation of areas enclosed between specific limits as an analyst might want to
define them. It should be noted that the distribution is always symmetrical about
the mean. In other words, if one is using Ac 1.96 levels 5% of the results will be
outside of the range of u +/-1.96, but only 2.5% of all results will exceed u + 1.96
and 2.5% of the results will be less than u -1.96.

Focusing this into a discussion more pertinent to the laboratory and, perhaps more
viable with respect to occurrences within the laboratory, let us discuss the rare
exception in which an analyst is taking 20 tests on a particular sample using the
1.96 level. Considering that 5% of the results will lie outside that level, the
analyst has 1 chance in 20 of missing the true value outside the stated confidence
range. At the same time one can decrease this chance by increasing the allowable
range. For instance, if the range is R =/- 2.58 the results will be included on 99%
of the occasions or 99% of the tests. However, by increasing the confidence
limit one is also increasing the uncertainty in the true value. In this case,
uncertainty can be decreased by taking the mean of several analytical results or by
decreasing the value.

These statistical concepts allow valuable quantification of the random error of an
analytical result and emphasize that decisions, based on the significance of the
result have some risk of being wrong. Knowledge of the standard deviation, of
the results is, therefore, vital in reaching objective decisions. Use of the standard
deviation will be explained in the following sections dealing with data handling
and validation.

9A2 Data Handling, Reporting, Recordkeeping

A flow diagram. Figure 1, delineates the original and procedural steps in data
generation.

The initiation of an analysis starts with the completion of a project approval form.
The information is computer entered. The computer entry internally creates a
report form and inventories the analysis by parameter or compound. The
computer entry function of all analytical work requests is a shared responsibility
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of the sample coordinator and data coordinator. A copy of the analysis request
form is manually inserted into a three ring binder notebook for laboratory
reference use. The maintenance of the laboratory job reference notebook is a
responsibility of the sample coordinator. The group leader/supervisors requests
from the data coordinator (D.C.), the computer generated analytical bench sheets
for a given parameter each morning or the prior day. The samples and parameters
testing sequence is dictated by a weekly work schedule. The weekly work
schedule is developed manually each week by the group leaders/area supervisors
and approved each week by the laboratory manager. The schedule is developed
from a computer printout that inventories and ages by project job or parameter.
Contractual due dates and sample holding times arc the compliance criteria by
which all schedules arc judged

The bench sheets examples are shown in Figure 7, 8,9. The bench sheets identify
to an analyst the proper samples to analyze mat day. The analyst lab notebook
and the bench sheets constitute the two raw data reporting locations. The content
of the laboratory notebook is defined in an earlier section, 7.3.7. The analyst
completes the benchsheet information, attaches a drawn calibration curve and
follows the analytical sample sequence identified in section 10.0. The analyst
identifies which sample(s) were utilized for precision and accuracy
determinations. The analyst will assess the data set as being in control or not
The assessment will be described in the data validation section to follow. The
analyst will submit to respective group leaders or supervisors all of the above-
mentioned data and a written statement that the data set is in control for their
review. An approved data set is signed off and the group leaders/supervisors
transfer the approved data to all appropriate worksheets in the laboratory job
reference notebook. The bench sheets and calibration curves are permanently
stored. The last entry into the worksheet constitutes a completed project subject
to computer generation of a preliminary report The group leader/supervisors
provide the DC with the approved worksheets for computer entry and preliminary
report generation. The remaining activities related to preliminary report, final
report generation and review and project filing are identified in this manual under
sections 7.3.14,7.3.15 and 7.3.16 respectively.

9.5 DATA VALIDATION

The data validation process includes a set of computerized and manual checks at various
appropriate levels of the measurement process.

The data validation process starts with the laboratory analyst The analyst verify in their
lab notebook that all method specific operational parameters arc utilized or met This
information is specifically documented in all instrument logbooks. The analyst then
verifies that the calibration of the equipment is linear and documents this in the
instrument logbooks. If the operating parameters of a particular method are modified, it
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should be written in the analyst lab notebook and approved via signature by the group
leader/supervisor hi the lab notebook. A non-calibrated system must be identified by the
analyst and corrections made to achieve calibration prior to sample analysis.

The generation of sample data by an analyst will include the generation of quality control
data for each sample set The monitoring of method blanks, sample spikes, method
spikes and sample duplicate analysis is accomplished by the utilization of Schwart
Quality Control Charts. All quality control data is entered on the precision and accuracy
data summary form, Figure lla. The analyst computes the data precision and accuracy
and compares the computed value to the acceptance intervals identifies on the form for
that parameter, method, and matrix. The computed value will be determined in control if
it lies within the acceptance interval If the computed value is deemed out-of-control the
data set is not submitted for supervisor approval but is brought immediately to the
attention of the supervisor and quality assurance officer that an out-of-control condition
exists. Jointly, a review is conducted to determine the cause(s) and conduct corrective
action. The data set is rerun once the corrective actions have taken place and the new
data reviewed as stated above.

The DC receives all the completed precision and accuracy data summary forms and
enters the data into the laboratory quality control computer system. The system produces
summary reports each day of all quality control data generated for review by the quality
assurance officer. The computer system also generates all Schwart Control Charts for
method blanks, method spikes, sample duplicates and sample spikes. The charts arc
permanently maintained and reviewed each week by the group leader/supervisor and the
quality assurance officer. The weekly generated charts provide an accurate review of all
recentiy (last 30) qc data points and allows the monitoring of data trends or other
anomalies to the system.
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10.0 GENERAL QUALITY CONTROL PRACTICES

The Quality Assurance/Quality Control practices at WWES are based on several of the following
government guidelines:

• "Handbook for Analytical Quality Control in Water and Wastewater Laboratories
"EPA 600/4-79-019, March 3,1979

• The Guidelines Establishing Test Procedures for the Analysis of Pollutants Under the
Clean Water Act 40 CFR; July, 1990.

• Manual of Analytical Methods for the Analysis of Pesticides in Humans and
Environmental Samples" EPA 600/8-80-038 June 1980.

• ASTM

• Test methods for evaluating a solid waste; USEPA SW-846; Third Edition, Revision
0.

10.1 The quality control types normally analyzed during sample analysis includes the
following: Initial Calibration Blank (ICB), Initial Calibration Verification (ICV), Method
Preparation Blank (MPB), Laboratory Control Sample (LCS), Sample Matrix Spike
Duplicate (MSD), Continuing Calibration Verification (CCV) and Continuing
Calibration Blank (CCB).

10.2 The frequency of which these QC types are performed during the analytical run is usually
stated within the analytical method. The general frequency over-all of these types, and
their respective order within the analytical run is as follows: (following instrument
calibration).

Type Frequency

Initial Calibration Blank 1-per batch
Initial Calibration Standard 1-per batch
Sample #1 • —
Sample #2 —
Sample #10 —
Method Preparation Blank 1 -per batch
Laboratory Control Sample 1-per batch
Sample Matrix Spike 10%
Sample Matrix Duplicate 10%
Continuing Calibration Blank 10%
Continuing Calibration Verification 10%
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Any high level concentrations of analyte will be followed by a blank.

10.3 The level of internal laboratory quality assurance effort for the following is divided into 4
different categories:

1. Routine Analytical Services - (RAS). No special reporting requirements are
required.

2. Reportable Analytical Services - (REP). For this type, batch quality control is
reported for all analytes.

3. Special Analytical Services - (SAS). Each matrix type for a particular submittal
will have internal QC performed on these particular samples at the appropriate
method frequency.

4. Quality Assurance Project Plan - (QAPP). This level of QC encompasses all
aspects of the SAS type with full data deliverables similar to CLP reporting
packages.

10.4 The fundamental QA objective with impacting accuracy, precision and sensitivity of
laboratory analytical data is to achieve the QC acceptance criteria established for each
analytical method and matrix type.

The control limits established for each method are based on ± 3 standard deviations from
the analytical mean. Also encompassed are method advisory limits if provided within the
analytical methodologies.

The standard operating procedures that would lead to an outlier being identified and the
resulting corrective actions is described in section 9.0, Data Reporting, Validation and
Handling. In general, if an out-of-control result occurs the analyst will identify it as such
and report the occurrence to the Group Leader and/or Area Supervisor. The Group
Leader and/or Area Supervisor will review the data with the analyst to identify the
problem, implement a corrective action(s) and then re-analyze the sample(s). The Group
Leader and/or Area Supervisor will report the out-of-control occurrence to the Quality
Assurance Manager that day in writing (Figure 13). The corrective action(s) will be
identified in the analyst notebook and in writing to the QA Manager.
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FIGURE 13

Analytical Quality Control Occurrence Report

Parameter:

Method:

Date:

Analyst:

Description of Occurrence:

Analysis of Occurrence:

Disposition of Data:

KriscuiuO/Figurcll
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APPENDIX D

Required Sample Volumes, Containers, Preservation
Techniques and Holding Times
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TABLE D-l

REQUIRED SAMPLE VOLUMES, CONTAINERS,
PRESERVATION TECHNIQUES AND HOLDING TIMES
BENTELER INDUSTRIES - KALAMAZOO, MICHIGAN

MATRIX ANALYSIS CONTAINER PRESERVATION HOLDING TIME

Aqueous PCBs two 1 liter amber glass cool 4°C 7 days to extract
30 days to analyze

Soil PCBs one 500 ml wide-mouthed cool 4°C 14 days to extract
amber glass 40 days to analyze

dp c: & a:\BENTELER\22433\QAPP
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INTRODUCTION:

On May 21, 1993, Terra Environmental, Corporation (Terra)
was requested to perform remedial activities at Benteler
Industries, (Benteler), in Galesburg, Michigan, (See Apendix A.I).
These activities included, the remediation of Polychlorinated
Biphenol (PCB) contamination in the storm sewer lines, (See
Appendix A.2), and the on-site ditch, (See Apendix A.3). Previous
to Terra's involvement, W W Engineering and Science had prepared a
Remedial Action Work Plan (February 1993) for this site. Remedial
activities were based on the analytical results from that report.
The contact for Benteler was Joe Schmidt, Plant Engineer.

Terra personnel pumped out the on site ditch and obtained
samples of both the sludge/soil mix upstream of the oil skimmer
housing, and of the soil just past the oil skimmer. The PCB and
contaminates in the ditch, although at relatively low levels, were
above the Michigan Department of Natural Resources' (MDNR) Type B
clean-up.,criteria for clean closure, (See Apendix B.I).

REMEDIATION OF THE STORM SEWER:

Because the storm drains leading from the Benteler
facility were shown to be the source of the contamination, they
were cleaned before any excavating was done in the ditch. To
achieve clean closure, Terra power washed the storm sewer lines
with both cold and hot water respectively. The water source was an
on site hydrant used with the permission of the City of Kalamazoo.
Lines were televised to show that all the debris and sediment had
been washed out. All the rinse water and sediment generated from
these activities, was collected by a high powered vacuum truck,
capable of collecting any liquids or sediments in the waste water
knocked loose during the cleaning. A sample of the water
discharging into the ditch from the sewer line, taken on August 6,
1993. This sample came back as clean, (See Appendix B.2). At the
request of the City of Kalamazoo, the rinse water was treated
before being discharged into the City's sanitary sewer.

During the remediation of the storm sewer lines, manhole
number eight was found to be buried. After Anson Enterprises
uncovered it on June 20, 1993, the soil was sampled, and the
results showed that it was contaminated with PCB's, (See Appendix
B.3). Terra excavated the manhole and the surrounding soils on
July 27-28, 1993. A total of 75 cubic yards of soils were removed,
(See Appendix C.I). Once the excavating of manhole number eight
was completed, a second sample was taken, this sample showed that
all of the contaminated soils in and around the manhole had been
removed, (See Appendix B.3). The sewer lines previously running
through manhole # 8 were re-routed directly through the excavation
with new piping, with the exception of the line entering it from
the north. This line was permanently plugged. The excavation was
then backfilled and covered with pavement.
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REMEDIATION OF THE ON SITE DITCH:

After the storm sewer remediation was completed. Terra
began excavating the on site ditch, on August 2, 1993. A total of
755 cubic yards of soils were removed from the ditch, (See Appendix
C.2). Samples were taken on August 4, 1993 (See ' Appendix B.4).
These showed that not all of the PCB contamination was removed. So
excavating procedures resumed on September 10, 1993. This time a
total of 40 cubic yards were removed, (See Appendix C.2). The
ditch was sampled again, and the sample came out clean, (See
Appendix B.4).

DISCHARGE OF TREATED WATER:

The treatment used by Terra to eliminate the PCB and VOC
contamination from the rinse water, was a system of three oil water
separators followed by a limestone gravel, and finally a 400 pound
carbon filter, (See Appendix B.6). The treated water was then
pumped into an on site tanker for containment, until analytical
results were obtained. Terra began treatment of the rinse water on
June 18, 1993. The rate of flow was approximately 5 gallons per
minute.

The first of the samples of the treated water requested
by the City of Kalamazoo to confirm the absence of PCB
contamination was taken on June 21, 1993. This sample was shown to
still contain PCB's, and was the result of running the rinse water
through the treatment system to quickly. The system's flow was
decreased and re-sampled on July 12, 1993. The sample result came
back clean. The Treated water continued to be stored on site and
another sample was taken on August 11, 1993 to verify a clean
discharge. This sample was shown to be contaminated. However
after consulting with the lab, it was revealed that this was the
result of lab error. A final sample was taken on September 10,
1993. This sample came back clean and the treated water was
discharged to the City of Kalamazoo's sanitary on October 11, 1993,
(See Appendix B.5 For Treated Water Analytical).

Terra finished working and demobilized their equipment on
October 11, 1993.

Joel B. Abenth
Geologist
Terra Environmental, Corp,
October 14, 1993
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ANALYTICAL REPORTS
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2241 BLACK CREEK ROAD
MUSKEGON, MICHIGAN
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Analytical Laboratories, Inc.
1 Environmental Services

2241 Black Creek Road • MuiJiegon, Ml 49444-2673 • Phone 616-773-5998 • Fax 616-773-6537

Ms. Bonnie Rosenberg/Mr. Steve Taplin
Terra Environmental Corporation
P.O. Box 19160
Kalamazoo, MI 49019-0160

TRACE ID: C126-01
SAMPLE TYPE: Soil
CLIENT ID: Proj. #11300257

Benteler Industries
Remediation of Storm Sewers
& Ditch Sediment

ANALYTICAL REPORT
6/16/93

ANALYZED: 6/8/93

SAMPLE DATE: 6/2/93
SAMPLE RECEIVED: 6/3/93
SAMPLE ID: #11300257 A

Sludge & Ditch
Sediment

TOTAL PCBs

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

RESULTS (mg/kg)

* BDL <0.33

* BDL <0.33

1.4

0.57

0.31

* NOTE: Detection limit raised due to dilution.

BDL = Below Detection Limit

Tim Holt
Laboratory Manager
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I Analytical Laboratories, Inc.
' Environmental Services

1 9 J
2241 Hindi Creek Road • Miislregfin. Ml 49444-2673 • Pimm 6I6-773-599N • /to 616-773-6537

Ms. Bonnie Rosenberg/Mr. Steve Taplin
Terra Environmental Corporation
P.O. Box 19160
Kalamazoo, MI 49019-0160

ANALYTICAL REPORT
6/16/93

ANALYZED: 6/9/93

TRACE ID: C126-01
SAMPLE TYPE: Soil
CLIENT ID: Proj. #11300257

Benteler Industries
Remediation of Storm Sewers
& Ditch Sediment

SAMPLE DATE: 6/2/93
SAMPLE RECEIVED: 6/3/93
SAMPLE ID: #11300257 A

Sludge & Ditch
Sediment

EPA 601/602 VOLATILES
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethyl benzene
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Vinyl chloride
Xylenes

RESULTS (ug/kg)
BDL <10
BDL <5
BDL <5
BDL <5
BDL <5
BDL <5
BDL <5
BDL <5
BDL <5
BDL <10
BDL <5
BDL <5
BDL <5
BDL <5
BDL <10
BDL <5
BDL <5
BDL <5
BDL <5
BDL <5
BDL <5
BDL <5
BDL <10
BDL <20
BDL <5
5.2
16
BDL <5
BDL <5
BDL <5
BDL <5
BDL <5
BDL <30

BDL = Below Detection Limit

Tim Holt
Laboratory Manager

BE 009236



Analytical Laboratories, Inc.
1 Environmental Services

2241 Rladi Creek Road • Muskegfin. Ml 49444-2673 • I'how 616-773-5998 • /v/.v 616-773-65.37

Ms. Bonnie Rosenberg/Mr. Steve Taplin
Terra Environmental Corporation
P.O. Box 19160
Kalamazoo, MI 49019-0160

TRACE ID: C126-01
SAMPLE TYPE: Soil
CLIENT ID: Proj. #11300257

Benteler Industries
Remediation of Storm Sewers
& Ditch Sediment

ANALYTICAL REPORT
6/16/93

ANALYZED: 6/9/93

SAMPLE DATE: 6/2/93
SAMPLE RECEIVED: 6/3/93
SAMPLE ID: #11300257 A

Sludge & Ditch
Sediment

TCLP METALS

Silver
Arsenic
Barium
Cadmium
Chromium
Copper
Mercury
Lead
Selenium
Zinc

RESULTS (mg/L)

BDL <0,
BDL <0,
1.12
BDL <0,
BDL <0,
BDL <0.
BDL <0,
BDL <0.
BDL <0.
0.912

100
100

100
500
500
010
500
200

BDL = Below Detection Limit

Tim Holt
Laboratory Manager
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Analytical Laboratories, Inc.
J_ Environmental Services

2241 Mack Creek Road • Muskegon. Ml 49444-2673 • llwne 616-773-599^' l'n\ 616 773-6537

Ms. Bonnie Rosenberg/Mr. Steve Taplin
Terra Environmental Corporation
P.O. Box 19160
Kalamazoo, MI 49019-0160

TRACE ID: C126-02
SAMPLE TYPE: Soil
CLIENT ID: Proj. #11300257

Benteler Industries
Remediation of Storm Sewers
& Ditch Sediment

ANALYTICAL REPORT
6/16/93

ANALYZED: 6/11/93

SAMPLE DATE: 6/2/93
SAMPLE RECEIVED: 6/3/93
SAMPLE ID: #11300257 B

Ditch Sediment

TOTAL METALS

Silver
Arsenic
Barium
Cadmium
Chromium
Copper
Mercury
Lead
Selenium
Zinc

RESULTS (mg/kg) DUPLICATE (mg/kg) SPIKE RECOVERY

BDL <0.500
0.923
9.36
0.218
10.9
44.9
BDL <0.100
9.62
9.79
42.4

BDL <0.500
0.859
10.8
0.277
9.54
58.0
BDL <0.100
9.70
12.9
46.0

119%
98%
94%
109%
93%

102%
97%
91%
NA
94%

BDL = Below Detection Limit

Tim Hdlt
Laboratory Manager
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APPENDIX B.2

BE 009240



Analytical Laboratories, Inc.
Environmental Sen/ices

2241 lilnck Creek ROM! • MtiiJu-noii. Ml 49444-2673 • llxme 616-773-5998 • I'm 616-773-6537

Ms. Bonnie Rosenberg
Terra Environmental Corporation
P.O. Box 19160
Kalamazoo, MI 49019-0160

ANALYTICAL REPORT
8/20/93

ANALYZED: 8/18/93

TRACE ID: C949-01
SAMPLE TYPE: Water
CLIENT ID: Benteler Ind.

SAMPLE DATE: 8/6/93
SAMPLE RECEIVED: 8/10/93
SAMPLE ID: /93056A-11300257L

Water From Pipe
Entering Creek

PCBs by EPA METHOD 8080 RESULTS (ug/L)

Aroclor 1016

Aroclor 1262

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

BDL <0.1

BDL <0.1

BDL <0.1

BDL <0.1

BDL <0.1

BDL <0.1

BDL <0.1

PCBs, Total BDL <0.1

BDL = Below Detection Limit

Tim Holt
Laboratory Manager

BE 009241



terra CHAIN-OF-CUSTODY RECORD
Environmental Corporation
P.O. Box 19160
5100 West Michigan Avenue
Kalamazoo, Ml 49019-0160
616-375-9595

RECEIVING ENTITY

ENTITY CONTACT/PHONE PC-

CHAIN-OF-CUSTODY

PROJECT MANAGER

i SITE PHONE_

N: 0642

Name of Client

Item
Number

/

Trans. #"

"-••:-.•
2 •

_-: 3 T,

f i-~-

Date

?~£-?3

Item #'

/

Time*

fS.tZ/"
•

-

Project Name, City State

Q&tiTiz/* /~~-

>£> /« £'O6'/~£-

Sample
Number .

y^yOZ, ^,/f —

/ t'^>e*~'3 *i7 L~
<

.

u./«^^
x^LZ

Number & Size
of Containers

'ApoZ. (
\

•

• •

..

Samples Relinquished By

J&£ /J&rt^fr-Z— • -

/3cXL^^ — •

y. Person Responsible for Samples \ . ' ' — ' r"1'Affiliation '=-"•". .

-̂» • •

^^ — *>. " Description

/t/rf-/V^ / f-ssm P;i** ^s7~<f **•'*!£. £/** er/'C

y^— ~^

\ f )\
0 \y \

V /
v \ \

/v /
\^x ^^^

\ x-

-

V A^epted/By

yS/ }»>&gi
j^rC/ %L-'^P —

—

" Date^ ';-:Time-

'*-

Date

*£!/&<?*•

$•!<••{')

Time

/a.'/C'

:--^^(

'

Parameters . •

*X
HI

*
*X
rx
H-

•W

*

Q.

--

II-
tnz

S2

.

1
X

-

FAX results to:
BONNIE ROSENBERG

616-375-2830

Project #

P.O.*

Transfers

1 2 3 4

C\
<
C
a
c
L
C

TOTALS

Send hard
copy &
QA/QC re-
sults to
Bonnie
Rosenberg
at Terra

'--"••"—-• Special Instructions (use back of form if necessary - attach photocopies to other pages) ' ' '- '
-



APPENDIX B.3

BE 009243



Analytical Laboratories, Inc.
Environmental Services

2241 Black Creek Road • Miiskegfin. Ml 49444-2673 • Mow 616-773-5998 • Fin 616-773-6537

Ms. Bonnie Rosenberg/Mr. Steve Taplin
Terra Environmental Corporation
P.O. Box 19160
Kalamazoo, MI 49019-0160

TRACE ID: C464-01
SAMPLE TYPE: Soil
CLIENT ID: Proj. #113-257 Benteler

Industries Remediation of
Storm Sewers & Ditch Sediment

ANALYTICAL REPORT
7/7/93

ANALYZED: 7/7/93

SAMPLE DATE: 6/24/93
SAMPLE RECEIVED: 6/29/93
SAMPLE ID: #113002570

from Manhole i

METHOD #8080

TOTAL PCBs

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

RESULTS (mg/kg)

BDL <0.33

BDL <0.33

BDL <0.33

35

3.2

n .

BDL = Below Detection Limit

Tim Holt
Laboratory Manager

BE 009244



terra CHAIN-OF-CUSTODY RECORD
V^V« • WBi b>__ri

Environmental Corporation
P.O. Box 19160
Kalamazoo, Ml 49019-0160
616-375-9595

CHAIN-OF-CUSTODY '^- ' *• v '

RECEIVING ENTITY fX&L£- fiMA-L ¥T/£A-(— ( ̂ ^)f^P'7^,f f

ENTITY CONTACT/PHONE (v^^ / / J~" -> /s ft

Name of Client

~u ' £zis?£z'{-£~7{~

Item
Number

/

Trans. #

1

2.

3

^

Date

fj&to%• '

•

Item #

/
t ~**^.

Time

,.

firojec

/fe

Sample
Number

1/30 VST?

-

.

£ ,. ^

t Name, City State
^ x-

^ PROJECT MANAG

TERRA SITE PHOI

vh&Vi fr \ tot^ Of-' ^y70#-*n. ^>£us&)Cs>
/ ~^ <*•

Number & Size
of Containers

/, 7^ ̂

Description

^n / {-&•#, $**,*,». C ?#- £
?

f> .^^

^) /&&/ C^^^Z^x^^^c

(/

\

A i a
/ \.\ \& *r\
\ , v \)\\J

V" "^

^^•SSrftpjes RelinCjUisWl By
.^^^ / ^^-*^_ >* Y ^ s ^^^

Accepted

, S7??<r ( .sfs - l) '(NL^Xx^iC

By , A(

^ hi

"1\"W i J-̂ V-* -̂ '^2\ u. '
/

Person Responsible for Samples Affiliation Date Time

> Date

SjrV<y;>
•̂ y / ^

'

Time

/'.Oc
Of)

**** ^*— '

ER ^^ /^f-^/Xj

gE • • • -

Parameters

*X
LU

m

^

*

*X
Q_
H

ŝ
~r*

«
*
*
z
rx

XH

29$
X

) FAX results to:
BONNIE ROSENBERG

616-375-2830

Project #

P.O. #

Transfer*.

1 2 3 4

TOTALS

Send hard
copy &
QA/QC re-
sults to
Bonnie
Rosenberg
at Terra

Special Instructions (use back of form if necessary - attach photocopies to other pages)
m

f

CM
cn
8
ULJ



Analytical Laboratories, Inc.
ill; Environmental Services

.-
2241 Olack Creek Road • Muskegon. MI 49444-2673 • llmne 616-773-5998 • Fax 616-77.3-6537

Ms. Bonnie Rosenberg/Mr. Steve Taplin
Terra Environmental Corporation
P.O. Box 19160
Kalamazoo, MI 49019-0160

ANALYTICAL REPORT
8/12/93

ANALYZED: 8/10/93

TRACE ID: C888-01
SAMPLE TYPE: Soil
CLIENT ID: Proj. #133-257

Benteler Ind.

SAMPLE DATE: 7/28/93
SAMPLE RECEIVED: 8/3/93
SAMPLE ID: #11300257?

Soil from M.H. #8

PCBs by EPA METHOD 8080 RESULTS (mg/kg)

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

BDL <0.33

BDL <0.33

2.1

1.1

BDL <0.33

PCBs, Total 3.2

BDL = Below Detection Limit

Tim Holt
Laboratory Manager

BE 009246



terra
Environmental Corporation
P.O. Box 19160
5100 West Michigan Avenue
Kalamazoo, Ml 49019-0160
616-375-9595

CHAIN-OF-CUSTODY RECORD

RECEIVING ENTITY

ENTITY CONTACT/PHONE

CHAIN-OF-CUSTODY

, PROJECT MANAGER

0635

TERRA SITE PHONE,

Name of Client

Item
Number

Date Time

Project Name, City State

Sample
Number

Number & Size
of Containers

Description

i Parameters

m
x
Q_
H

11-
coz

Project #

P.O. #

Transfer*

1 2 3 4

J X

VC
OJ

i
UJ
m

f.,
t -

e

in

Trans. # Item #;; . Samples Relinquished By sficceptefl By Date TOTALS

FAX results to:
BONNIE ROSENBERG

616-375-2830

Send hard
copy &
QA/QC re-
sults to
Bonnie
Rosenberg
at Terra

^Person Responsible forsamples " Affiliation .... "' Date"' Time Special Instructions (use back of form if necessary -" attach photocopies to other pages)



APPENDIX B.4

BE 009248



Analytical Laboratories, Inc.
Environmental Services

224! Kind Creek Road • Mnshyon. Ml 49444-2673 616-773-5998 • I'ax 616-773-6537

Ms. Bonnie Rosenberg
Terra Environmental Corporation
P.O. Box 19160
Kalamazoo, MI 49019-0160

TRACE ID: C951-04
SAMPLE TYPE: Soil
CLIENT ID: Proj. #11300257

Benteler Corporation

ANALYTICAL REPORT
9/2/93

ANALYZED: 8/11/93

SAMPLE DATE: 8/4/93
SAMPLE RECEIVED: 8/10/93
SAMPLE ID: #93055 D D-4

Ditch Bottom
11300257J

EPA 8010
MDNR SCAN 1

Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
trans-1,2-Dichloroethene
cis-1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Vinyl chloride

RESULTS
(ug/kg)

BDL <5
BDL <5
BDL <5
BDL <5
BDL <5
BDL <5
BDL
BDL
BDL <5
BDL <5
BDL <5
BDL <5
BDL <5
BDL <5
BDL <5
BDL <5
BDL <5
BDL <20
BDL <5
BDL <5
BDL <5
BDL <5
BDL <5
BDL <5
BDL <5

BDL = Below Detection Limit

Tim Holt
Laboratory Manager

BE 009249



B Analytical Laboratories, Inc.
""' Environmental Services

2241 Black Creek Road • MmJiexon, Ml49444-2673 • I'bone 616-773-5998 • Fa\ 616-773-6537

Ms. Bonnie Rosenberg
Terra Environmental Corporation
P.O. Box 19160
Kalamazoo, MI 49019-0160

ANALYTICAL REPORT
9/2/93

ANALYZED: 8/31/93

TRACE ID: C951-01
SAMPLE TYPE: Soil
CLIENT ID: Proj. #11300257

Benteler Corporation

SAMPLE DATE: 8/4/93
SAMPLE RECEIVED: 8/10/93
SAMPLE ID: #93055 A D-l

Ditch Bottom
11300257G

PCBs by EPA METHOD 8080 RESULTS (mg/kg)

Aroclor 1016

Aroclor 1262

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

BDL <0.33

BDL <0.33

BDL <0.33

BDL <0.33

28

BDL <0.33

1.6

PCBs, Total 30

BDL = Below Detection Limit

Tim Holt
Laboratory Manager

BE 009250



I Analytical Laboratories, Inc.
Environmental Services

2241 Black Creek Road • Miuthwn, Ml 49444-2673 • Phone 616-773-5998 • Fax 616-773-^537

Ms. Bonnie Rosenberg
Terra Environmental Corporation
P.O. Box 19160
Kalamazoo, MI 49019-0160

ANALYTICAL REPORT
9/2/93

ANALYZED: 8/30/93

TRACE ID: C951-02
SAMPLE TYPE: Soil
CLIENT ID: Proj. #11300257

Benteler Corporation

SAMPLE DATE: 8/4/93
SAMPLE RECEIVED: 8/10/93
SAMPLE ID: #93055 B D-2

Ditch Bottom
11300257H

PCBS by EPA METHOD 8080

Aroclor

Aroclor

Aroclor

Aroclor

Aroclor

Aroclor

Aroclor

1016

1262

1232

1242

1248

1254

1260

RESULTS (mg/kg)

BDL

BDL

BDL

BDL

39

BDL

1.1

<0.33

<0.33

<0.33

<0.33

<0.33

PCBs, Total 40

BDL = Below Detection Limit

Tim Holt
Laboratory Manager

BE 009251



I Analytical Laboratories, Inc.
Environmental Services

2241 Black Creek Road • Muskegon, Ml49444-2673 • Phone616-773-5998 • Fax616-773-6537

Ms. Bonnie Rosenberg
Terra Environmental Corporation
P.O. Box 19160
Kalamazoo, MI 49019-0160

ANALYTICAL REPORT
9/2/93

ANALYZED: 8/30/93

TRACE ID: C951-03
SAMPLE TYPE: Soil
CLIENT ID: Proj. #11300257

Benteler Corporation

SAMPLE DATE: 8/4/93
SAMPLE RECEIVED: 8/10/93
SAMPLE ID: #93055 C D-3

Ditch Bottom
113002571

PCBs by EPA METHOD 8080 RESULTS (mg/kg)

Aroclor 1016

Aroclor 1262

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

BDL <0.33

BDL <0.33

BDL <0.33

BDL <0.33

0.96

BDL <0.33

BDL <0.33

PCBs, Total 0.96

BDL = Below Detection Limit

Tim Holt
Laboratory Manager

BE 009252



J Analytical Laboratories, Inc.
_ Environmental Services

2241 Black Creek Road • MuskegoH, Ml 49444-2673 • I'lmne 616-773-5998 • Pax 616-773-6537

Ms. Bonnie Rosenberg
Terra Environmental Corporation
P.O. Box 19160
Kalamazoo, MI 49019-0160

ANALYTICAL REPORT
9/2/93

ANALYZED: 8/30/93

TRACE ID: C951-04
SAMPLE TYPE: Soil
CLIENT ID: Proj. #11300257

Benteler Corporation

SAMPLE DATE: 8/4/93
SAMPLE RECEIVED: 8/10/93
SAMPLE ID: #93055 D D-4

Ditch Bottom
11300257J

PCBs by EPA METHOD 8080 RESULTS (mg/kg)

Aroclor 1016

Aroclor 1262

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

BDL <0.33

BDL <0.33

BDL <0.33

BDL <0.33

0.65

BDL <0.33

BDL <0.33

PCBs, Total 0.65

BDL = Below Detection Limit

L^-rj-Lŝ
Tim Holt
Laboratory Manager

BE 009253



91 Analytical Laboratories, Inc.
' Environmental Services

2241 liknk Cieek Road • Mud-egon, Ml 49444-2673 • flmne 616-773-5998 • fa\ 616-773-6537

Ms. Bonnie Rosenberg
Terra Environmental Corporation
P.O. Box 19160
Kalamazoo, MI 49019-0160

ANALYTICAL REPORT
9/2/93

ANALYZED: 8/30/93

TRACE ID: C951-05
SAMPLE TYPE: Soil
CLIENT ID: Proj. #11300257

Benteler Corporation

SAMPLE DATE: 8/4/93
SAMPLE RECEIVED: 8/10/93
SAMPLE ID: #93055 E D-5

Ditch Bottom
11300257K

PCBs by EPA METHOD 8080 RESULTS (mg/kg)

Aroclor 1016

Aroclor 1262

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

BDL <0.33
rf

BDL <0.33

BDL <0.33

BDL <0.33

BDL <0.33

BDL <0.33

BDL <0.33

PCBS, Total BDL <0.33

BDL = Below Detection Limit

Tim Holt
Laboratory Manager

BE 009254



terra O
Environmental Corporation
PO Box 19160
5100 West Michigan Avenue
Kalamazoo, Ml 49019-0160
616-375-9595

CHAIN-OF-CUSTODY RECORD

RECEIVING ENTITY

CHAIN-OF-CUSTODY

PROJECT MANAGER

1-636

lj),

ENTITY CONTACT/PHONE TERRA SITE PHONE I (o / £ 1 ^75*-

Name of Client

Item
Number

i

3

5
1

5

Trans. #

1

2.

3

'4. r-

Date

fctoK5

KAfta
/ I

'/ '
&W<*

/ i '-

Item #

I-.S

Time

I j l(0
|>tj5

1X50

|3oO

I510

Project Name, C ty State

frC/OTEL

Sample
Number

^•>-c?
•'D-l 1

|

-" h ~ 3 I
J Î X

P ' IS-M r^
'̂r' D - ̂  ^

-

£3/i- G£j£fOp./sr» JCTV

Number & Size
of Containers

- | fe« GU5i

• 1C f1? f L/\5S

- \C 01 C.Lf%,

~ \C> C>"? 6LASS

k^jff^f^

Samples Relinquished By

•^fau/ ,

y^o
^

2^~/^i
^ /7
^TFXC^

/ /
x//L — —

fi
r

, Person Responsible for Samples

_ N
Description j

£> ITCW JiOTTDlU "SOiL< / ~ / < - 7 - - ; / 2

" '• " ;' • ' , . - , ^ -r- /-

(i u " " x— "'•' _ ^_ -

" " " " " // ^^c ?s"".T

- , • ,, r̂,.-,/

. ̂  i
^ UfJP

./ ^ /V v

^ \ / l \ j
v^~^

A Accented By Date Time
• // /I ~fl

y^ A?5^ tsfe/^ /^;/<r
j^Ti"^^ ,̂/̂  ^^
V_^!

Affiliation - ' •

, Parameters

«

CO

*
*X
D.

*

*

Z
D.

OZK
COZ d,

X

X
><
X
X"

oo

X

FAX results to:
BONNIE ROSENBERG

616-375-2830

Project #

PO #

Transfer*

1 2 3 4

TOTALS

Send hard
copy &
QA/QC re-
sults to
Bonnie
Rosenberg
at Terra

Date Time " Special Instructions (use back of form if necessary - attach photocopies to other pages) \
5

in
LO
(M

§

UI
CO



Analytical Laboratories, Inc.
Environmental Services

2241 ISInck Creek tor/ • Muskef-oii. Ml -19444-2673 • Pimm' 616-773-599^ • l;n\ 616-773-65]7

Ms. Bonnie Rosenberg
Terra Environmental Corporation
P.O. Box 19160
Kalamazoo, MI 49019-0160

TRACE ID: D399-01
SAMPLE TYPE: Soil
CLIENT ID: Benteler Ind.

ANALYTICAL REPORT
9/30/93

ANALYZED: 9/24/93

SAMPLE DATE: 9/10/93
SAMPLE RECEIVED: 9/16/93
SAMPLE ID: #11300257N Resample

at Location D-l

EPA 8080 PCBs RESULTS (mg/kg)

Aroclor 1016

Aroclor 1262

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

BDL <0.33

BDL <0.33

BDL <0.33

BDL <0.33

0.61

BDL <0.33

BDL <0.33

PCBs, Total 0.61

BDL = Below Detection Limit

Tim Holt
Laboratory Manager

BE 009256



I Analytical Laboratories, Inc.
Environmental Services

2241 Black Cieek Rom/ • Mu\kea,on Ml 4914i 267'1 • Pimm- 616-773 5W • la\ 616-773-6537

Ms. Bonnie Rosenberg
Terra Environmental Corporation
P.O. Box 19160
Kalamazoo, MI 49019-0160

TRACE ID: D399-02
SAMPLE TYPE: Soil
CLIENT ID: Benteler Ind.

ANALYTICAL REPORT
9/30/93

ANALYZED: 9/23/93

SAMPLE DATE: 9/10/93
SAMPLE RECEIVED: 9/16/93
SAMPLE ID: #11300257P Resample

at Location D-2

EPA 8080 PCBs RESULTS (mg/kg)

Aroclor 1016

Aroclor 1262

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

BDL <0.33

BDL <0.33

BDL <0.33

BDL <0.33

BDL <0.33

BDL <0.33

BDL <0.33

PCBs, Total BDL <0.33

BDL = Below Detection Limit

Tim Holt
Laboratory Manager

BE 009257



I Analytical Laboratories, Inc
Environmental Services

2241 Mack (nvk Road • MII^OII MI 49444-2673 • Plwne 616 773 599$ • Pen 616 773 6537

Ms. Bonnie Rosenberg
Terra Environmental Corporation
P.O. Box 19160
Kalamazoo, MI 49019-0160

TRACE ID: D399-03
SAMPLE TYPE: Water
CLIENT ID: Benteler Ind.

ANALYTICAL REPORT
9/30/93

ANALYZED: 9/21/93

SAMPLE DATE: 9/10/93
SAMPLE RECEIVED: 9/16/93
SAMPLE ID: #11300257Q From

Poly & #19

EPA 8080 PCBs RESULTS (ug/L)

Aroclor 1016

Aroclor 1262

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

BDL <0.1

BDL <0.1

BDL <0.1

BDL <0.1

BDL <0.1

BDL <0.1

BDL <0.1

PCBs, Total BDL <0.1

BDL = Below Detection Limit

Tim Holt
Laboratory Manager

BE 009258



terra n
Environmental Corporation
5100 West Michigan Avenue
Kalamazoo, Ml 49007
616-375-9595

RECEIVING ENTITY

CHAIN-OF-CUSTODY RECORD

ENTITY CONTACT/PHONE

CHAIN-OF-CUSTODY N~ CH 03 1 2

PROJECT MANAGER ̂

TERRA SITE PHONE

Name of Client .

o-£*< — ̂ C&'i-CJ^

hem
Number

/

Trans. #

1

2

3

4

date'

&1//9J'ft'

Item*

/

Time

9^'

-

Project Name, Cty,

k> -G-V^~f-&A

Sample
Number

t IW)2$~?/77

'

State _

Number & Size
of Containers

in /ie &z-

-

Samples Relinquised By

^}*,s-'\ ••)-,.,{/:-' .
--/ ~'>i >.///• v^~.

Perssn Responsible for Samples
'

Affiliation

*^

r^JL ' / r-

Description

€L,

/

'TreJr^- U/f/t*. K_ zl£tf/& „!-
" '

*

• _ ^

_ _
•

•
/

,
s*

//—
/ (^ Accepted' By

. "^L-/75î j
7" ^

,X x^ , X

== .̂
/^, ,_. -

Date Time

Date

V/,;?/F
1

Time

&W0

Parameters

*X
LU
r-
CQ

*
X
Q.
r-

+

*
*

Q.

H
XZ

UL S
X

FAX results to:
PATTAPLIN

616-375-2830

Project *

P.O.*

Transfer *
1 2 3 4

0)
10
CVJ

LU
m

TOTALS

Send hard
copy &
QA/QC
data
results to
PatTaplin
at Terra

Special Instructions (use back of form if necessary - attach photocopies to other pages)



APPENDIX B.5

BE 009260



i Analytical Laboratories, Inc.
Environmental Services

2241 nlack Cnvk Kotid • Mud'egoH. Ml 49444-2673 • I'lmie 6I6-773-599X • Fax 616-773-6537 I 3 ' '

Ms. Bonnie Rosenberg/Mr. Steve Taplin
Terra Environmental Corporation
P.O. Box 19160
Kalamazoo, MI 49019-0160

TRACE ID: C626-01
SAMPLE TYPE: Water
CLIENT ID: Proj. #113-257

Benteler

ANALYTICAL REPORT
7/20/93

ANALYZED: 7/15/93

SAMPLE DATE: 7/12/93
SAMPLE RECEIVED: 7/12/93
SAMPLE ID: #11300257E

Treated Water

PCBs by EPA METHOD 8080 RESULTS (ug/L)

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

BDL <0.1

BDL <0.1

BDL <0.1

BDL <0.1

BDL <0.1

PCBs, Total BDL <0.1

BDL = Below Detection Limit

Tim Holt
Laboratory Manager

BE 009261



terra D
Environmental Corporation
P.O. Box 19160
Kalamazoo, Ml 49019-0160
616-375-9595

CHAIN-OF-CUSTODY RECORD

RECEIVING ENTITY

ENTITY CONTACT/PHONE

CHAIN-OF-CUSTODY

PROJECT MANAGER

TERRA SITE PHONE_

1 2 8 8

Name of Client

Item
Number

Time

Project Name, City State

Sample
Number

Number & Size
of Containers

Description

±

Parameters

m
X
Q.

if-
coz

Project #

P.O. #

Transfer*

1 2 3 4

31 01*.
CM
tO
CM
O)s
LU
m

Trans. # Item SarKfrkj&axm ned By Time TOTALS

FAX results to:
BONNIE ROSENBERG

616-375-2830

Send hard
copy &
QA/QC re-
sults to
Bonnie
Rosenberg
at Terra

Person Responsible for Samples Affiliation Date Time Special Instructions (use back of form if necessary - attach photocopies to other pages)



I Analytical Laboratories, Inc.
Environmental Services

2241 Bind- Creek Road Ml 49444-2673 • I'lmie 616 773-599S • l'n\ 6/6-773-65)7

Ms. Bonnie Rosenberg
Terra Environmental Corporation
P.O. Box 19160
Kalamazoo, MI 49019-0160

ANALYTICAL REPORT
9/7/93

ANALYZED: 8/23/93

TRACE ID: C991-01
SAMPLE TYPE: Water
CLIENT ID: Benteler Industries

SAMPLE DATE: 8/11/93
SAMPLE RECEIVED: 8/12/93
SAMPLE ID: #11300257M Treated

Water #19/Poly

PCBs by EPA METHOD 8080 RESULTS (ug/L)

Aroclor 1016

Aroclor 1262

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

BDL <0.1

BDL <0.1

BDL <0.1

BDL <0.1

16

BDL <0.1

0.49

PCBs, Total 16

BDL = Below Detection Limit

Tim Holt
Laboratory Manager

BE 009263



terra D CHAIN-OF-CUSTODY RECORD CHAIN-OF-CUSTODY N—CH C 3 1 2

O/

Environmental Corporation
5100 West Michigan Avenue
Kalamazoo, Ml 49007
616-375-9595

RECEIVING ENTITY

ENTITY CONT;

Name of Client .

Item
Number

/

Trans. #

1

2

3

4

Date/

%Jj//P

"

Item*

/
i

Time

J'T

<\CT/PHOrvIE

Project Name City,

"B-e^T-eJ
$ObO £

Sample
Number

nyxjxrj/n

LArC^ L^4-S.S- PROJECT MANAGER ?^1\7~~

State _ /i

Number & Size
of Containers

rn //, ^Z-

-

Samples Relinquised By

_// /f y

"TfitfYI

\j}#^

Urtri

/i

•is**
X^.yf^fc:-

'T'ffflf {?
Person Responsible for Samples

_

*?7f'>f?P fy-E'
Affiliation

*> „

f /

T-

Description

^

TERRA SITE Ph

/

~7redlJJ UJx^e: ̂  ^/^ ̂ r,. /

1

• ^_

\
nH \

/ L/
I /

I I \

\ \

•

'
f

_,**

/x^^

^ (^AccepteXBy

>

•-<

%*>£&
I /^=gC

-^
*=-*

X <5f^£" 57o#db(:
^^ir^^i^
Da1e~ '̂ Time

Date

,

i/iJf*

#$')

&fofo

Time

4?:v/)
^ '/> o
ftODw

IONE

' • • " — t "-

Parameters

*X
UJ

CD

*
*X
Q_
r-

*
*

Q_

r-
12

u_

^\^

^rf%

X

FAX results to:
PATTAPLIN
616-375-2830

Project *

P.O.*

Transfer *
1 2 3 4

<O
CM
O)
O
O
01
CD

TOTALS

Send hard
copy &
QA/QC
data
results to
Pat Taplm
at Terra

Special Instructions (use back of form if necessary - attach photocopies to other pages)

.



I Analytical Laboratories, Inc
Emit onmental Seivices

22il Black (icvk Road • Minkevpii Ml49444 2673 • I'lmie 616 "3 5998 • l'n\ 616 77} 6537

Ms. Bonnie Rosenberg/Mr. Steve Taplin
Terra Environmental Corporation
P.O. Box 19160
Kalamazoo, MI 49019-0160

TRACE ID: C375-01
SAMPLE TYPE: Water
CLIENT ID: Proj. #11300257 PO #000658

Benteler Industries
Storm Sewer Cleaning

ANALYTICAL REPORT
6/29/93

ANALYZED: 6/28/93

SAMPLE DATE: 6/21/93
SAMPLE RECEIVED: 6/22/93
SAMPLE ID: #11300257B

Treated Water

METHOD #8080

TOTAL PCBs RESULTS (ug/L)

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

BDL <0.1

BDL <0.1

BDL <0.1

BDL <0.1

100

BDL = Below Detection Limit

K
Tim Holt
Laboratory Manager

BE 009265



terra
Environmental Corporation
P.O. Box 19160
Kalamazoo, M! 49019-0160
616-375-9595

CHAIN-OF-CUSTODY RECORD

RECEIVING ENTITY raf£>. H K &J.^4- \ e

ENTITY CONTACT/PHONE

CHAIN-OF-CUSTODY

PROJECT MANAGER

TERRA SITE PHONE_

1 2 8 0

Name of Client

Item
Number

Date Time

Project Name, City State

Sample
Number

Number & Size
of Containers

Description

Parameters

X
LU

m Q.

XH
coz

U.Q-

Project #

f/3MZ*'7
P.O. #

Transfer*

1 2 3 4

1/100357$ x

f-£C VJ ^^

^^
in

a
Trans. # Hem # Samples Relinquished By

^-— ?» X^ . Lv
Accepted By Dale Time TOTALS

2.

FAX results to:
BONNIE ROSENBERG

616-375-2830

Send hard
copy &
QA/QC re-
sults to
Bonnie
Rosenberg
at Terra

Person Responsible for Samples Affiliation Date Time Spec al Instructions (use back of form if necessary - attach photocopies to other pages)



APPENDIX B.6

BE 009267



TREATMENT SYSTEM
GENTLER MDUSTRIES

HINSE WATER
ROLL-Orr BOX

OIL /WATER

SEPAhATOK

OIL/WATER

SEPARATE

0 IE/WATER

SEPARATOR

GASOLINE POWERED PUMP

. IMES1UNE

GRAVEL

TREATMENT SrSTEM ROLL-OFT BOX

TOTANtEP

CHEMICAL PUMP

DO
m
8
(Oro



APPENDIX C

DISPOSAL MANIFESTS

LANDFILL USED:

C & C LANDFILL
14800 P. DRIVE NORTH
MARSHALL, MICHIGAN

49068

BE 009269



APPENDIX C.I

BE 009270



Waste
SystemsTM

IWNING-FERRIS INDUSTRIES

NO. 729701

NON-HAZARDOUS SPECIAL WASTE MANIFEST

lerator Name

dress C' ( OO » c i-t > c .

Generating Location.

Address
; ' I <-rvc '_--•

>ne No Phone No.

Waste Code 7 y o 7 £> 7
Description of Waste

4- Oo y Containers

Quantity Units No. Type

^ s / o / T

Type
D - Drum
C - Carton
B-Bag
T- Truck
P- Pounds
Y - Yards
O - Other

I hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, Is not a hazardoi/s'waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
classified and packaged, and Is in proper cqhdltion for transportation according tojipplicable regulations.

/ *»f ^ •

isrator Authorized Agent Name \

JCk No.. Phone No..

insporter Name

dress

£ tf <s /', * /? />•> c // ?«• / {.er/*- Driver Name (Print) /?<? c/ /? r o

Vehicle License No./State.

Vehicle Certification

ereby certify that the above named material was picked up I hereby certify that the above named material was delivered with-
the generator site listed above. out incident to the destination listed below.

*&«-,,7 ?J3
ner Signature Shipment Date Driver Signature Delivery Date

:e Name C "̂  C- )-<>-"

ldress\

Phone No.
; •r / / ; X ^

, T/, T~

ereby certify thai the above named material has been accepted and to the best of my knowledge the foregoing Is true and accurate.

-ne of Authorized Agent-- // Signature // Receipt Date

T/ I'

PASS CODE.

B6 BE 009271 BFI260-7



NO.
Systems

729702
TM

OWNING-FERRIS INDUSTRIES NON-HAZARDOUS SPECIAL WASTE MANIFEST

snerator Name

Idress

/-! T&&i£. A jL ^Q . Generating Location.

Address

one No.

Waste Code r '\-*-

Phone No.

Description of Waste Quantity
Containers

Units No. Type

r/ 5" / o / r

Type
D - Drum
C - Carton
B - Bag '
T- Truck
P-Pounds
Y - Yards
0-Other

I hereby^certlfy that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law,, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
classified and packaged, and Is in proper condition for transportation,,according to applicable regulations.

nerator Authorized Agent Name f

uck No.. Phone No.. - 3?

ansporter Name

iriress 5~}oo

Driver Name (Print) <\.a <J / ^ r e / _

Vehicle License No./State

- / e> i-i-i tf. Loo

lereby certify that the above named material was picked up
the generator site listed above.

Vehicle Certification.

I hereby certify that the above named material was delivered with-
out incident to the destination listed below.

O
Ivor Signature Delivery Date

lereby certify that the above named material d and to the best of my knowledge the foregoing is true and accurate

C
ime o( Authorized Agent' Receipt Date

PASS CODE. /?/ /
/86

BE 009272
BFI2CO '



Waste
Systems

3WNING-FERRIS INDUSTRIES

NO 729703

NON-HAZARDOUS SPECIAL WASTE MANIFEST

nerator Name

dress

Generating Location.

Address

sne No.

Waste Code

Phone No.

O £
Description of Waste

• o 0 y _ Containers

Quantity)1 Units No. Type
_—- - 'i 5

- y 0 / 7"

Type
D - Drum
C - Carton
B - Bag '
T- Truck
P - Pounds
Y - Yards
O-Other

I hereby certify that',the above named rpaterial does not contain freeyliquid as defined by 40 CFR Part 260.10 or any applicable
state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state'law, has been properly described,
Classified and packaged, and is in proper condition for transporfktion-accordingito applicable regulations.

nerator Authorized Agent Name

nr.k Nln /fc x J

ansporter Name 7c

Idress ^Soc ^^

/^C?~ ' ̂  nt s

[_

r _^_ £„„.,. nA,st,r^/

'. s*t, '*!,.•.„ « S?^e

< -r.,,^iz- y?**7

Driver Name (Print). 6'
Vehicle License No./State.

Vehicle Certification

ereby certify that the above named material was picked up
the generator site listed above.

I hereby certify that the above named material was delivered with
out incident to the destination listed below.

TyLrc~* C
ver Signature Shipment Date Driver Signature • Delivery Dale

ereby certify that the above named material has been accepted and to the best of my knowledge the foregoing is true and accurate

me o( Authorized Agent Signature^" Receipt Date

PASS CODE
B

86

BE 009273
BFI260 7



APPENDIX C.2

BE 009274



Waste
SystemsTM

VNING-FERRIS INDUSTRIES

NO. 729705

NON-HAZARDOUS SPECIAL WASTE MANIFEST

srator Name

•ess

/- Generating Location.

Address

^ 5 fy

No.

Waste Code

Phone No.

7 y £? 7 & 7 2- c? f/ £• g
Description of Waste Quantity

Containers
Units No. Type

— — — / 1 r & / T

Type
D - Drum
C - Carton
B - Bag
T- Truck
P- Pounds
Y - Yards
O - Other

hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, is not a hazardous waste as defined by 40 CFR Part 261 pr'any applicable state law, has been properly described,
:lassifled and packaged, and is in proper condition for transportation according to applicable regulations.

/ // J-' X / / . . f

rator Authorized Agent Name

:k No.

isporter Name '^

ress S'/OC L<s

cZ • ~~ 1 s- n
* &, 4L~*T &* / f c *~i y^»^ £ **! /o~ f C^ ty /*/ i

•̂<J" ' -^-/^ a. 4 < '̂ i- C- / 7

-K f j ~^/7 7" ¥ J 00 ~?

Driver Name (Print) 'w A £ i /

Vehicle License No./State.

Vehicle Certification.

reby certify that the above named material was picked up
le generator site listed above.

'/ / ?

I hereby certify that the above named material was delivered with-
out incident to the destination listed below.

0
r Signature Shipment Date Driver Signature Delivery Date

reby certify that the above named materia iteq arid to the best of my knowledge the foregoing is true and accurate.

B ol Authorized Agent Signature' / Receipt Date

t/

PASS CODE.

BFI260-72C

BE 009275



Waste
Systems

WNING-FERRJS INDUSTRIES

NO. 729704

NON-HAZARDOUS SPECIAL WASTE MANIFEST

srator Name

ress

Generating Location

Address

£ ./ 5- '.y J2. c< / Phone No.

Waste Code 9 y o 7 & 7 o 6
Description of Waste Quantity

Containers
Units No. Type

T

Type
D - Drum
C - Carton
B- Bag
T- Truck
P - Pounds
Y - Yards
O - Other

I hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, is not a hazardous waste as defined by 40 CFR Part 261 or/any applicable state law, has been properly described,
classified and packaged,.aridls in pro'per.ccmditlon for transportation /ccoijciing to applicable regulations. ;

rator Authorized Agent Name

:k No.

isporter Name /^f'o- £

mss 5~/°c t^s. "t-v/e/,

rt is / r e n Itl iT/;77» /

,— „„ JtsC.'

Y"?<?£>~7

Driver Name (Print) / .

. - T77fT Os

Vehicle License No./State.

Vehicle Certification

reby certify that the above named material was picked up I hereby certify that the above named material was delivered with-
ie generator site listed above. out incident to the destination listed below.

O
r Signature Shipment Date Driver Signature Delivery Dale

> Name

lress_

reby certify that the above named material has been accepted and to the best of my knowledge the foregoing Is true and accurate.

\ ' -x
^v<^- s~~. •^ o 0

^
o.J

e of Authorized Agent / / ,' (Signature ,. ,' i . - Receipt Date

PASS CODE.

BE 009276
BF1260-72



.Waste
Systems

NINQ-FERRIS INDUSTRIES

NO. 729706

NON-HAZARDOUS SPECIAL WASTE MANIFEST

rator Name /O e:

?SS

/— J- r> , Generating Location.

Address ^

e No.

/aste Code

Phone No.

; y £ 7 0 •y rf

Description of Waste Quantity
/ Containers

Units No. Type

0

Type
D • Drum
C - Carton
B- Bag
T- Truck
P-Pounds
Y - Yards
0 - Other

hereby certlfy_that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
tahte^law>:ts not aTiazardouS^waste as definecLby 40 CFR Part 2,6-Kor any applicable state law, has been properly described,
iasslfled and packaged^andyslm proper condition for transportation'according to applicable regulations.

s / / // ./- // // _ /- / ,

ator Authorized Agent Name

< No.. Phone No..

sporter Name Driver Name (Print).

ess. c Vehicle License No./State.

-7

eby certify that the above named material was picked up
e generator site, listed above.

Vehicle Certification.

I hereby certify that the above named material was delivered with-
out incident to the destination listed below.

(J d
Signature Shipment Date Driver Signature Delivery Date

14600 P. DRIVE NORTH .-Phnn« NO.Name
MARSHAL. Ml 49068

ess.

eby certify that the above named material has been accepted and to the best of my knowledge the foregoing is true and accurate.

of Authorized Agent / Signature Receipt Date

PASS CODE.
CO/

BFI260 72f

BE 009277



! Waste
Systems

WNING-FERRIS INDUSTRIES

No. 729707
TM

NON-HAZARDOUS SPECIAL WASTE MANIFEST

ierator Name

Iress.

Generating Location.

Address

ne No.

Waste Code

Phone No.

9 y & 7 a 7
Description of Waste Quantity

y Containers

Units No. Type

**-

' Type •'
D - Drum
C - Carton
B- Bag
T- Truck
P-Pounds
Y - Yards
0 - Other

I hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
classified and packaged, and is in proper condition for transportation according to applicable regulations.

'

srator Authorized Agent Name

ck No.. A 7- Phone No..

nsporter Name_Z

jress

•Hts'Srf/ Driver Name (Print).

Vehicle License No./State.

reby certify that the above named material was picked up
he generator site listed above.

Vehicle Certification.

I hereby certify that the above named material was delivered with-
out Incident to the destination listed below.

o 8- c ? C
?r Signature

\
j Name

Shipment Date Driver Signature Delivery Date

ftmiNAtfdN?

^ ̂  C .Phone No.

JvJAR8HA4Mv1M98ba
sreby certify that the( above named material has been a and to the best of my knowledge the foregoing is true and accurate.

O
L

IB ol Authorized Agent Signature / Receipt Date

PASS CODE_

BE 009278 BFI260 7?



Waste
Systems

NING-FERRIS INDUSTRIES

TM

*•••" - NO. 729754

NON-HAZARDOUS SPECIAL WASTE MANIFEST

ator Name.

ss.

No.

aste Code
Description of Waste

Generating Location.

Address

Phone No.

7 y 0 -7 & 7
Quantity

r

Containers
Units No. Type

Type
D • Drum
C - Carton
B • Bag
T- Truck
P - Pounds
Y - Yards
O - Other

lereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
ate law, Is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
issifled and packaged, and is in proper condition.for transportation according to applicable regulations.

or Authorized Agent Name Signature Shipment Date

No.. Phone

sorter Name Tcffft- £ si *./ / Driver Name (Print). X c

SS / / Vehicle License No./State.

>y certify that the above named material was picked up
generator site listed above.

Vehicle Certification.

I hereby certify that the above named material was delivered with-
out incident to the destination listed below.

•fr**TTJ*~Z/ -3 1 D
IgnaturQ/' Shipment Date Driver Signature' Delivery Date

ame. .Phone No.

33.

- <x C
14800 P.

« MARSHALL, Ml
>y certify that the above named material has best of my knowledge the foregoing is true and accurate.

i a'<7 L, J Ctf £- J
Authorized Agent / / Signature Receipt Date

PASS CODE^.

BE 009279
BFI2GO-720 '



Waste
Systems TM

VNING-FERRIS INDUSTRIES

' : •*-•:-•- ' NO. 729753
f t

NON-HAZARDOUS SPECIAL''WASTE MANIFEST

jrator Name

ess.

Generating Location

Address

No.

A/aste Code

Phone No.

7 V o 7 f 7 9
Description of Waste Quantity

Containers
Units No. Type

X

Type
D - Drum
C - Carton
B- Bag
T- Truck
P • Pounds
Y - Yards
0 - Other

hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
classified and packaged, and is in proper condition for transportation according to applicable regulations.

rator Authorized Agent Name

:k Phone No..

isporter Name,

ress.

->= I ) L •' s f
*' ' '< Driver Name (Print> /•/

Vehicle License No./State.

/-./ft 2,-c . Vehicle Certification

•eby certify that the above named material was picked up I hereby certify that the above named material was delivered with-
IB generator site listed above. out incident to the destination listed below.

3
r Signature Shipment Date Driver Signature Delivery Date

-
reby certify that the above named material has been accepted and to-the best of my knowledge the foregoing Is true and accurate

'£ !jrv
B ol Authorized Agent / / (Signature /! Receipt Date

PASS CODE.

BE 009280
BFI260-72C



Waste
Systems

NING-FERRIS INDUSTRIES

NO. 7297F2

NON-HAZARDOUS SPECIAL WASTE MANIFEST

rator Name.

JSS

Generating Location.

Address

• s 6^

e No.

i/aste Code

Phone No.

? y o 7 0 7 2 & 6 *=- 6
Description of Waste

t-O*?1^ Containers

Quantity Units No. Type

T'

Type
D - Drum
C • Carton
B - Bag
T- Truck
P - Pounds
Y - Yards
O - Other

hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
tate law, Is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
ilassified and packaged, and is in proper condition for transportation according to applicable regulations.

t~~<<l7f
ator Authorized Agent Name Signature" Shipment Date

? 1

k No.. 76-31 Phone No..

sporter Name r f •> Driver Name (Print). J

Vehicle License No./State.

Vehicle Certification.

eby certify that the above named material was picked up I hereby certify that the above named material was delivered with-
e generator site listed above. out incident to the destination listed below.

, , . ,-T-T-T-™ J^ >
_£ o

Signature Shipment Date Driver Signature Delivery Date

Name

ress
14800 P. DRIVE NORTH

eby certify that the above named material His'b'eeWa'cc'Spted and to the best of my knowledge the foregoing is true and accurate.

c;
} o( Authorized Agent ' Signature // Receipt Date

(I
PASS CODE •*—'

BFI260-72C

BE 009281



Waste
Systems TM

MING-FERRIS INDUSTRIES

^ X '<J- " NO. 729751t
NON-HAZARDOUS SPECIAL WASTE MANIFEST

•rator Name

ess.

Og n~'c- /'T=- "" 3Is/Q. Generating Location.

Address

Phone No.

Description of Waste

J. o «

Quantity
y Containers

Units No. , Type

7-

Type
D-Drum
C - Carton
B-Bag
T- Truck
P • Pounds
Y - Yards
0 - Other

hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
ilassified and packaged, and isln proper corfdition fonransportation according to applicable regulations.

rator Authorized Agent Name

kNo.. 76-33-

isporter Name /^rr*. /~n •*,*•*

\t
ress S"/co t^J ^^/c^.^f--'

l^* / /•

•/* /« c^ r*/

/$ i*' IT.

'<?<?& 7

Phone No.ll

Driver Name (Print).

Vehicle License No./State.

Vehicle Certification.

eby certify that the above named material was picked up
ie generator site listed above.

I hereby certify that the above named material was delivered with-
out Incident to the destination listed below.

r Signature Shipment Date Driver Signature

rn^MiiMiint]
Delivery Date

ress

•eby certify that the abdve named material has/peen accented and to the best of my knowledge the foregoing is true and accurate.

V
i of Authorized Agent /I Signature Receipt Date

PAS3 CODE.

BE 009282
BFI260 720



Waste
Systems TM

fWNING-FERRIS INDUSTRIES

NO. 729763

NON-HAZARDOUS SPECIAL WASTE MANIFEST

lerator Name

jress

Generating Location_

J
Address

>ne No.

Waste Code

Phone No.

2 o C * C
Description of Waste Quantity

Containers
Units No. Type

/ i7 V <3 / T

Type
D - Drum
C-Carton
'B- Bag
T- Truck
P-^Pounds
Y -'Yards
0-Other

I hereby certify that the above named material does not contain" free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, is not a hazardous waste as defined by 40 CFR Parjt 261 or any applicable state law, has been properly described,
classified and packaged, and is in proper condition/for transportation according to applicable regulations.

lerator Authorized Agent Name
y

Signature Shipment Date

JCk No.. Phone No..

msporter Name.

ldress_

f £. '<- C H" Driver Name (Print)

Vehicle License No./State.

Vehicle Certification

ereby certify that the above named material was picked up < I hereby certify that the above named material was delivered with-
the generator site listed above. x out incident to the destination listed below.

__

C y
ver Signature Shipment Date „ Driver Signature Delivery Date

le Name

ldress_
MARSHAU-, Ml 49068

ereby certify that the kbove named material has been accepted and to the best of my knowledge the foregoing is true and accurate

U
me ot Authorized Agent / / Slghalure Receipt Dale

T
PASS CODE

86
BE 009283

BFI260 7



Waste
Systems TM

'NING-FERRIS INDUSTRIES

NO. 729757

NON-HAZARDOUS SPECIAL WASTE MANIFEST

rator Name

3SS_

Generating Location.

Address

e No.

/aste Code

Phone No.

2. O 6 SI 6
Description of Waste Quantity

Containers
Units No. Type

/ ^ y <3 / r

Type
D - Drum
C - Carton
B • Bag
T- Truck
P - Pounds
Y - Yards
O - Other

hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
tate law, Is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
lassifled and packaged, and is in proper condition/lor transportation according to applicable regulations.

fitor Authorized Agent Name

Vehicle License No./State

eby certify that the above named material was picked up
e generatpr,slte listed above.

O o

I hereby certify that the above named material was delivered with-
out incident to the destination listed below.

-c. S /" -? /
O

Signature Delivery Date

Name Q.£C I AN OF"/// Phone No.

eby certify that the above named material has been accepted and to the best of my knowledge the foregoing is true and accurate.

of Authorized Agent // Signature / // Receipt Date

(J
PASS CODE.

BFI260-720

BE 009284



Waste
Systems

No.

VNING-FERRIS INDUSTRIES

729761

NON-HAZARDOUS SPECIAL WASTE MANIFEST

;rator Name. .lea.
•ess

Generating Location.

Address

ie No.

A/aste Code

Phone No.

2 O
Description of Waste Quantity

Containers
Units No. Type

y f

Type
D • Drum
C - Carton
B- Bag
T- Truck
P - Pounds
Y - Yards
0-Other

I hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, Is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
classified and packaged, and is in proper condition for transportation according to applicable regulations.

irator Authorized Agent Name ,

:k No.

isporter Name. Driver Name (Print).
tf L - ' / > -/(•.c-'/r-ir-^ ,/- ^\jf.

Iress Vehicle License No./State.

reby certify that the above named material was picked up
ie generator site listed above'. /'/

" ' .-£* '

Vehicle Certification

I hereby certify that the above named material was delivered with-
out incident to the destination lisfed,below.

•

o y
(f'SIQnature Shipment Date Driver Signature

Il]̂ fll̂ l[«]

Delivery Date

reby certify that the ibove named material has been accepted and to the best of my knowledge the foregoing is true and accurate.

e ol Authorized Agent Slgnatur^ Receipt Date

PASS CODE.

BE 009285
BFI260-72-



Waste
SystemsTM

OWNING-FERRIS INDUSTRIES

f NO. 729764

NON-HAZARDOUS SPECIAL WASTE MANIFEST

;nerator Name

Idress

Generating Location.
\

Address

one No.

Waste Code

Phone No.

7 7
Description of Waste Quantity

Containers
Units No. Type

50//J — — — a S' V
r

O / T-

Type
D - Drum
C - Carton
B- Bag
T- Truck
P - Pounds
Y - Yards j
O - Other |

I hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
classified and packaged, and is In proper condition for transportation according to applicable regulations.

merator Authorized Agent Name

uck No.

Signature Shipment Date

•ansporter Name

ddress Vehicle License No./State.

Vehicle Certification

lereby certify that the above named material was picked up I hereby certify that the above nam;ed material was delivered with-
the generator site listed above. -,( •' '' out incident to the^destination listed below.

J ,. '
C s 0 V J 3 lJ.s-Cr- fl^s-Cs^n^-- ' O

^
a fs 7 13

Ivor Signature Shipment Date Driver Signature ' Delivery Date

\

hereby certify that the-above named material has been accepted and to the best of my knowledge the foregoing is true and accurate.

\ j
jme of Authorized Agent //

i .-•'Vlx^,^.^"' • t •fc C 'S'V _
Signature •'/ ' Receipt Date

\ '[' r~^ ^ r ,

PASS CODE.

1/86
BE 009286

BFI260-7



Waste
SystemsTM

iWNING-FERRIS INDUSTRIES

'^~f- NO. 729759

NON-HAZARDOUS SPECIAL WASTE MANIFEST

lerator Name

9<30Q fjress

Generating Location.

Address

me No.

Waste Code

Phone No.

Wti 5 7 6 V ? o? l 0
Description of Waste Quantity

Containers
Units No. Type

—
- — 2L^" V o \ T

Type
D - Drum
C - Carton
B- Bag
T- Truck
P - Pounds
Y • Yards
O-Other

I hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
classified and packaged, and is in proper condition for transportation according to applicable regulations.

erator Authorized Agent Name

ick No.. Phone No.. '375-'

msporter Name

dress _

Driver Name (Print). ^ ff c-/ Vs-

UJ Vehicle License No./State.

3reby certify that the above named material was picked up
the generator site listed above.

vehicle Certification.

6 fr'O V 7 3

I hereby certify that the above named material was delivered with-
out incident to the destination listed below.

4 o y o
er Signature Shipment Date Driver Signature Delivery Date

e Name \-^ ̂  C^ /ANDr' ' ' Phone No.

dress /V^O PDflJC A/^>r/A
\

sreby certify that the a^pve named material has been accepted and td the best of my knowledge the foregoing is true and accurate.

\ • ''

",___ Wvf <J "^ L""^vl^V
^

C ^; y y j
ne ol Authorized Agent // Signature ,x- /) t- — '̂ -^ Receipt Date

PASS cnng —-'

BE 009287
BFI260-7:



Waste
Systems

OWN1NG-FERRIS INDUSTRIES

^,V'0 NO. 729760

NON-HAZARDOUS SPECIAL WASTE MANIFEST

merator Name.

Idress

one No.

I Waste Code

7*900 F

Generating Location.

Address

Phone No.

o
Description of Waste Quantity

u
' Containers

Units No. Type

- — - 3 ^-'V c / T

Type
D - Drum <
C - Carton
B-Bag
T- Truck
P - Pounds
Y - Yards
O-Other

I hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
classified and packaged, and is in proper condition for transportation according to applicable regulations.

merator Authorized Agent Name ' . ̂

uck No.. Phone No..

ansporter Name I £~ '< '\r+ Driver Name (Print) A /? <=-/

lereby certify that the above named material was picked up
the generator site listed above.

Vehicle License No./State.

Vehicle Certification

\ 0 V 0 V

I hereby certify that the above named material was delivered with
out Incident to the destination listed below.

-/ / 0
Iver Signature Delivery Date

lereby certify that tha above named material has been accepted\and to the best of my knowledge the foregoing is true and accurate

ime of Authorized Agent / / Signature / Receipt Date

J

PASS CODE.

/86
BE 009288

BFI260



Waste
Systems

DWNING-FERRIS INDUSTRIES

NO. 729756

NON-HAZARDOUS SPECIAL WASTE MANIFEST.

nerator Name_/Jij

dress / o& &

7 e. Generating Location

Address

ane No.

Waste Code

6 6 r y a 6 / Phone No.

7 i o 7 o 7 2 o t ff £
Description of Waste Quantity

5"

Containers
Units No. Type

Type
D • Drum
C - Carton
B • Bag
T- Truck
P • Pounds
Y - Yards
O-Other

I hereby-certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
classified and packaged, and is in proper condition for transportation according to applicable regulations.

O f
lerator Authorized Agent Name Signature Shipment Date

JCk No. _. Phone No..

insporter Name
\

Idress

Driver Name (Print).

e, . Vehicle License No./State.

ereby certify that the above named material was picked up
the generator site listed above.

Vehicle Certification.

I hereby certify that the above named material was delivered with-
out incident to the destination listed below.

r Signature Shipment Date Driver Signature Delivery Date

te Name,

idress

14600 P. DRIVE NORTH

ereby certify that the above named material has been accepted aria to the best of my knowledge the foregoing Is true and accurate

me ol Authorized Agghl // Signature / '; Receipt Date

PASS CODE.

86

BE 009289
BFI260-7



Waste
Systems

No.
TM

/NINO-FERRIS INDUSTRIES

729755

NON-HAZARDOUS SPECIAL WASTE MANIFEST

irator Name.

ess a, t.

ie No. 6 / r1 y a 6 1

Description of Waste

2. «-

Generating Location.

Address

Phone No.

7 2. <7 6 9 6
Quantity

Containers
Units No. Type

—
-

—
; % Y a / T

Type
D - Drum
C • Carton
B- Bag
T- Truck
P- Pounds
Y - Yards
O - Other

hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
;tate"law, Is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
ilassifled and packaged, and is In proper condition for transportation according to applicable regulations.

tator'Authorlzed Agent Name Signature Shipment Date

o. Phone No..

isporter Name

ress

/j ^ / f ' ^ a /vl n ~c\ / Driver Name (Print).

L^S. Vehicle License No./State.

<? 7

•eby certify that the above named material was picked up
le generator site listed above.

Vehicle Certification

I hereby certify that the above named material was delivered with-
out incident to the destination listed below.

S

r Signature Shipment Date Driver Signature Delivery Date

Name " & ̂  lj^Ntit-il I Phone No.

P 1i 1(klm
—

mmM 1H

ress r\
(MOWMWB*11/reby certify that the above named material has been accepted and

• --^x^ i-
o the best of my knowledge the foregoing is true and accurate.

*^-'K^ O^C y $
i ol Authorized Agent / / Signature/ / /'/ Receipt Date

}2

PASS CODE.

BFI260-720

TRA,r I'"1"'
BE 009290



Waste
Systems

No.
TM

rVNING-FERRIS INDUSTRIES

729762

NON-HAZARDOUS SPECIAL WASTE MANIFEST

erator Name

ress

ne No.

Waste Code

Generating Location.

Address

Phone No.

o 7 lo c
Description of Waste Quantity

Containers
Units No. Type

— " — / s y o f \

Type
D - Drum
C- Carton
B - Bag
T- Truck
P - Pounds
Y - Yards
O-Other

I hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
classified and packaged, and is in proper condition for transportation according to applicable regulations.

srator Authorized Agent Name Signature Shipment Dale

ck No.

nsporter Name

li-Bss SI<^O (jj

Driver Name (Print)

Vehicle License No./State

reby certify that the above named material was picked up
he generator site listed above.

Vehicle Certification.

I hereby certify that the above named material was delivered with-
out incident to the destination listed below.

0\ 3t0 o o
jr Signature Shipment Date Driver Signature Delivery Date

bESTIWArloN

3 Name.

Jress
i4QCDRDRIVE NORTH

Ml 49Q68-
, <&16) 761-9742

sreby certify that the abovb named material has been accepted and to the best of my knowledge the foregoing is true and accurate.

ie ol Authorized Agent Signature Receipt Date

iy
PASS CODE.

BFI260-7:

BE 009291



Waste
Systems TM

WNING-FERRIS INDUSTRIES

NO. 729758

NON-HAZARDOUS SPECIAL WASTE MANIFEST

erator Name.

ress.

Generating Location

Address

Co files QOftq

ne No.

Waste Code

Phone No.

Description of Waste Quantity
Containers

Units No. Type
*- — — / 6 y 6 / T

Type
D - Drum
C - Carton
B- Bag
T- Truck
P- Pounds
Y - Yards
0 - Other

I hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
classified and packaged, and is in proper condition for transportation according to applicable regulations.

ator Authorized Agent Name Signature Shipment Date

ck No.. Phone No.. - 3 75-7575
nsporter Name

dress

Driver Name (Print).

Vehicle License No./State.

sreby certify that the above named material was picked up
he generator site listed above.

Vehicle Certification.

I hereby certify that the above named material was delivered with-
out incident to the destination listed below.

c To V 7
er Signature Shipment Date Driver Signature Delivery Date

e Name

dress A/aa? Ppnoc
jreby certify that the above named material has been accepted and to the best of my knowledge the foregoing is true and accurate.

ne of Authorized Agent Slgnafrlre / Receipt Dale

I

PASS CODE.

BFI260 7.

BE 009292



Waste
Systems

No.
TM

729767

fVNING-FERRIS INDUSTRIES NON-HAZARDOUS SPECIAL WASTE MANIFEST

srator Name

ress

Generating Location.

So.Address

ie No.

A/aste Code

Phone No.

^ V o 7 o ;
Description of Waste Quantity

30 / IT

7 Containers
Units No. Type

0

Type
D • Drum
C - Carton
B- Bag
T- Truck
P - Pounds
Y - Yards
O-Other

I hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, Is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
classified and packaged, and is in proper condition, for transportation according to applicable regulations.

rator Authorized Agent Name

nsportation accordi

Y J ' 11AfjL^JLk
T

o
Shipment Dale

:k No Phone No. 67 f '

isporter Name

rasa

^^Vr Driver Name (Print)_£:

A Vehicle License No./State.

Vehicle Certification.

reby certify that the above named material was picked up
le generator site listed above.

I hereby certify that the above named material was delivered with-
out incident to the destination listed below.

o o 3
r Signature Shipment Date Driver Signature Delivery Date

reby certify that the above named material has been accepted and to the best of my knowledge the foregoing is true and accurate

c
e ol Authorized Agent Signature' Receipt Date

U
PASS CODE.

BFI260-720

BE 009293



Waste
Systems

cj • - •»»

WNINQ-FERRIS INDUSTRIES

NO. 729769

NON-HAZARDOUS SPECIAL WASTE"MANIFEST

lerator Name

Iress ^dOO

Generating Location

Address

ne No.

Waste Code

Phone No.

2. 0 &
^

C
Description of Waste Quantity

Containers

Units No. Type

— — Ml* -^ <r -* y 0 / T-
Type

D • Drum
C - Carton
B - Bag
T- Truck
P-Pounds
Y - Yards
O-Other

I hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, is not a hazardous waste as defined .by 40 CFR Part 26J or any applicable state law, has been properly described,
classified and packaged, and is in proper condition for transportaflbn/accorcJing to applicable regulations.

/ / // /y / / / / j

arator Authorized Agent Name
l/MAdJ

Signature.

ck No Phone No..

nsporter Name / £^ 'Cr /-V

^

* I ^
Driver Name (Print) /< <? *-' *5 •> ̂  <~-- ''

•* £/w-^ Vehicle License No./State

Vehicle Certification

reby certify that the above named material was picked up
heaenerator site listed above.

I hereby certify that the above named material was delivered with-
out incident to the destination listed below.

3'
ar Signature Shipment Date Driver Signature Delivery Date

sreby certify that thejabove named material has been accepted and to the best of my knowledge the foregoing is true and accurate.

ie ol Authorized Agent Signature Receipt Date

PASS cobe

BE 009294
BF1260-72



Waste
Systems

WNING-FERRIS INDUSTRIES

NO 729766
x" ' \

NON-HAZARDOUS SPECIAL WASTE MANIFEST

lerator Name

Iress

O Generating Location.

Address

me No.

Waste Code

Phone No.

Description of Waste Quantity
Containers

Units No. Type

y c

Type
D - Drum
C - Carton
B - Bag
T- Truck
P - Pounds
Y - Yards
O-Other

I hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
classified and packaged, and is in proper condition for transporfatioiraccording to applicable regulations.

erator Authorized Agent Name

Vehicle License No./Statedraaa 5 /OQ

sreby certify that the above named material was picked up
me generator site listed above.

I hereby certify that the above named material was delivered with-
out incident to the destination listed below.

o 5
w Signature

e Name,

dress

Shipment Date Driver Signature

JÎ PVEBf
1)1:3^1 lof'iiii]

Delivery Date

nLiiimilimimT

C ^C !f\NoC//_ A L: hone No.

14800 P. DRIVE NORTH

ereby certify that the above named material has been accepred ana to (ne best of my knowledge the foregoing is true and accurate

^_y
ne of Authorized Agent

^^/r^- . ^p>\/L^J
^

k' o S" A— --•
, 1 Signature / / Receipt Dale

{ / /
PASS CODE.

BFI260 T

BE 009295



Waste
Systems

NO.
TM

VNING-FERRIS INDUSTRIES

729770

NON-HAZARDOUS SPECIAL WASTE MANIFEST

jrator Name. Generating Location.

•ess. Address

C

/ / / — f f < . ( > I f f
iaNo. (0 r ^=> <0 to -J Y X <«» / Phone

Decode ^ ̂  ^ 7 £ C^t, C 7 CO }
Description of Waste ' /

No.

O C <* C

—

(^-OCf^-f Containers
Quantity Units No. Type

— —
.«*•* "2. J- •̂ V 0 /" T ^^

D
C
B
T-
P
Y
0

Type
- Drum
- Carton
• Bag
Truck
- Pounds
- Yards
- Other

I hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, is not a hazardous waste as defined.by 40 CFR Part 261 or any applicable state law, has been properly described,
classified and packaged, and is in proper condition for transportation,according' to applicable regulations.

ralor Authorized Agent Name

Vehicle License No./State

reby certify that the above named material was picked up
ie generator site listed above.

I hereby certify that the above named material was delivered with-
out incident to the destination listed below.

C o J3
r Signature Shipment Date Driver Signature Delivery Date

reby certify that the above named material has been accepted and to the best of my knowledge the foregoing is true and accurate.

-J C
e o( Authorized Agent Signature Receipt Date

\ l

PASS CODE.

BFI260-72'

T i—r -\ it i BE 009296



Waste
SystemsTM

IWNING-FERRIS INDUSTRIES

NO. 729768

NON-HAZARDOUS SPECIAL WASTE MANIFEST

lerator Name

Jress

Generating Location

Address

cW.C5 /S LI ,7

)ne No.

Waste Code

&-
rv ĵp

C c 5 9 2 C / Phone No.

2 O 6 % C, <£-CCX/ Containers

/yd A/
Description of Waste

so /
Quantity Units No. Type

— — www

'I 0 y o 1 T

Type
D - Drum j
C - Carton ;
B - Bag
T- Truck
P - Pounds
Y - Yards
O - Other

I hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, is not a hazardous waste as defined'py 40 CFR Part 261/f5rj any applicable state law, has been properly described,
classified and packaged, and is in proper condition for transportadop ^Iccprjding to applicable regulations.

~r

lerator Authorized Agent Name

jck No.

msporter Name

dress

ikl
Vehicle License No./State.

Vehicle Certification

ereby certlh>that the above named material was picked up I hereby certify that the above named material was delivered with-
the generator site Ijs'ted above. out incident to the destination listed below.

f6"r Signature Shipment Date /^-Driver Signature Delivery Date

ereby certify hat the above named material to the best of my knowledge the foregoing Is true and accurate

Tie ol Authorized Agent// -Signature- \ Receipt Date

PASS CODE.

B6

* ^re^
BE 009297 BF126°



Woste
Systems

No.

)WNING-FERRIS INDUSTRIES

729771

NON-HAZARDOUS SPECIAL WASTE MANIFEST

lerator Name.

Jress

(VJ(P JIM Generating Location.

Address

)ne No.

Waste Code

Phone No.

<7 V c 7 o } c
Description of Waste Quantity

Containers
Units No. Type

30/77 (^ & o / 7 V o / x

Type
D - Drum
C-Carton j
B - Bag
T- Truck
P-Pounds
Y - Yards
O-Other

I hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, is not a hazardous waste as defined/by 40 CFR Part 261 ,br, any applicable state law, has been properly described,
classified and packaged, and is in proper condjtion for Jfansportatlorj according to applicable regulations.

' - /6
,Xir s4dtl"nLsl//

erator Authorized Agent Name Signature7
O 1: 3

Shipment Date

ick No.. Phone No..

msporter Name

<
dress

Driver Name (Print)^ €

5/OP

jreby certify that the above named material was picked up
[he generator site listed above.

Vehicle License No./State.

Vehicle Certification

hereby certify that the above named material was delivered with-
out inoldent-to the destination listed below.

-' - '

V o _o o J
r Signature " Shipment Date JDrJyerSignature Delivery Date

ereby certify that t(ie above named material has been accepted and Id the best of my knowledge the foregoing is true and accurate

O
Tie of Authorized Agent Signature , Receipt Date

(

PASS CODE,

36

BE 009298
BFI260-7



Waste
SystemsTM

WN.NQ.FERRIS INDUSTRIES

NO. 729772

NON-HAZARDOUS SPECIAL WASTE MANIFEST

HsMy
lerator Name

Iress.

J

i> K
Generating Location

Address

ne No.

Waste Code

Phone No.

y V o 7 o
^

o 6
Description of Waste Quantity

5

Containers

Units No. Type

/ f V q ; T

Type
D • Drum
C - Carton
B- Bag
T- Truck
P- Pounds
Y - Yards
O-Other

I hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, is not a hazardous waste as defined/by 40 CFR Part 261x>i[ any applicable state law, has been properly described,
classified and packaged, and is in proper condition'for transportation according to applicable regulations.

orator Authorized Agent Name

Vehicle License No./State

nsporter Name

iress

ireby certify that the above named material was picked up I hereby certify that the above named material was delivered with-
he generatpr site listed above. -• out incident to the destination listed below.

A^S ' .,/--" o <* o 5 <7 3 / • '' )

- , ^-" , S- c If c 5 ?
er Signature Shipment Dale Driver Signature Delivery Date

B Name

dress_ MARSHAa, Ml 49068
R^

jreby certify that the above named material has been accepted and, to the best of my knowledge the foregoing is true and accurate.

ie of Authorized Agent Signature/ ) ,/ Receipt Date

PASS CODE.
C^ ^ 67

BE 009299
8FI260-7:



Waste
SystemsTM

WN1NG-FERRIS INDUSTRIES

NO. 729765

NON-HAZARDOUS SPECIAL WASTE MANIFEST

erator Name

ress

Generating Location.

Address

i -*

ne No.

Waste Code

Phone No.

2 o
Description of Waste Quantity

Containers
Units No. Type

- -
— / % It V c / 7

Type
D - Drum
C • Carton
B- Bag
T- Truck
P- Pounds
Y - Yards
O-Other

I hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
classified and packaged, and is in proper condition for transportation according to applicable regulations.

rator Authorized Agent Name

Vehicle License No./State.

Veh'ldfe Certification

reby certify that the above^,
generaWr site

material was picked up hereby certify that the above named material was delivered with-
out inciderjbto the designation listed below.

?
SrSlgnature Shipment Date tCnver Signature Delivery Date

3 Name. - Phone No.

,. MARSHALL,
i •'WV/'

reby certify that tne above named material has been accep

'̂  _1__3 CA^^L- (_J

ea and to the best of my knowledge the foregoing is true and accurate.

F>y&J ''' ^£
r; ̂  I ,

e ol Authorized Agent ' / Slgriature ) Receipt Date

PASS CODE

BE 009300
BFI260-7



Waste
SystemsTM

'MING-FERRIS INDUSTRIES

NO. 729781

NON-HAZARDOUS SPECIAL WASTE MANIFEST

rator.Name.

sss

Generating Location

Address A

e No.

Vaste Code

Phone No.

Description of Waste Quantity

7WI I/

Containers
Units No. Type

Type
D - Drum
C • Carton
B - Bag
T- Truck
P - Pounds
Y - Yards
O - Other

hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
tate law, Is not a hazardous waste as.defined by 40 CFR Part 261 or any applicable state law, has been properly described,
Classified and packaged, and is in proper cori'ditlon jfor transportation according to applicable regulations.

,' I n J I / ' / / t />

ator Authorized Agent Name

Vehicle License No./State

eby .certify that the above named material was picked up
e generator site listed above.

1 hereby certify that the above named material was delivered with-
out incident to the destination listed below.

Signature Shipment Date Driver Signature

firastlRFlWRl

Delivery Date

Name. CWE NORTH

ress.

.Phone No.

•eby certify that the above named material has been accepted and to the best of my knowledge the foregoing is true and accurate.

> of Authorized Agent / Slgpa'ture ; // Receipt Date

PASS CODE.

BFI260-7

BE 009301
-r-r~> A f ir>r '



Waste
Systems

WING-FERRIS INDUSTRIES

NO. 729779

NON-HAZARDOUS SPECIAL WASTE MANIFEST

rator Name

ess

Generating Location_

Address 7/7,

e No.

v'aste Code

Phone No.

7\s>\7\ Z
Description of Waste Quantity

Containers

Units No. Type

/ "> / ' ' / 1

Type
D - Drum
C - Carton
B-Bag
T- Truck
P- Pounds
Y • Yards
O - Other

hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
tate law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
lassified and packaged, and is in propeV condition for transportation according to applicable regulations.

(OKC(£L >
ator Authorized Agent Name Shipment Date

Vehicle License No./State

eby certify that the above named material was picked up
e generator site listed above.

I hereby certify that the above named material was delivered with-
out incident to the destination listed below.

()\%\0\(y\c(
Signature Shipment Date Driver Signature Delivery Date

Name,

ress

Phnn. No.

78J-97/&.
eby certify that the\above named material has been accepted anq to the best of my knowledge the foregoing is true and accurate.

L
o( Authorized Agent—-^ Signature/ Receipt Date

PASS CODE.

BFI260-720

BE 009302
f t r •» — 7 -M '



Waste
Systems

MING-FERRIS INDUSTRIES

NO. 729776

NON-HAZARDOUS SPECIAL WASTE MANIFEST

Generating Locatio

Address

e No.

/aste Code

Phone No.

Description of Waste Quantity
Containers

Units No. Type

/ %\ y 0 ( T

Type
D - Drum
C - Carton
B - Bag
T- Truck
P - Pounds
Y - Yards
O-Other

hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
tate law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
lassifled and packaged, and Is in proper condition for transportation according to applicable regulations.

No.. Phone No..

sporter Name. Driver Name (Print)

ess. Vehicle License No./State

3by certify that the above named material was picked up
B generator site listed^above.

Vehicle Certification

{

I hereby certify that the above named material was delivered with-
out incident to the destination listed below.

/crm O.
Signature Shipment Date driver Signature Delivery Date

ess

eby certify that the above named material has been accepted and to the best of my knowledge the foregoing is true and accurate.

L,

ol Authorized Agent / / Sigpalure Receipt Dale

V
PASS CODE.

BE 009303
BFI260-720



Wgste
SystemsTM

JWNINQ-FERRIS INDUSTRIES

NO. 729773

NON-HAZARDOUS SPECIAL WASTE MANIFEST

lerator Name

Jress

fSfi/Jg/^/?
< U

Generating Location.

Address

>ne No.

Waste Code

Phone No.

O 6
Description of Waste

/W ^ort
Quantity

Containers
Units No. Type

! p' y c \ ^r

Type
D - Drum
C - Carton
B - Bag
T- Truck
P- Pounds
Y - Yards
O- Other

I hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
classified and packaged, and is in proper coridition for transportation kccording to applicable regulations.

erator Authorized Agent Name

ick No.

insporter Name

dress

'^- )C C/ Driver Name (Print).

(J Vehicle License No./State.

jreby certify that the above named material was picked up
he generator site listed above.

Vehicle Certification.

I hereby certify that the above named material was delivered with-
out incident to the destination listed below.

er Signature Delivery Date

ereby certify that the^bove named material has been accepted and to the best of my knowledge the foregoing is true and accurate.

y gftP
ne ol Authorized Agent Signature / Receipt Dale

(J
PASS CODE.

36

BE 009304
BFI260-7:

rirr-,



Waste
SystemsTM

rVNING-FERRIS INDUSTRIES

No. 729775

NON-HAZARDOUS SPECIAL WASTE MANIFEST

srator Name

•ess

Generating Location.

Address

le No.

A/aste Code

Phone No.

7 <y O 7 c > 2. C
Description of Waste Quantity

SO'/S

Containers
.Units No. Type

^ " -- / ,} y a t r
Type

D - Drum
C - Carton
B- Bag
T- Truck
P - Pounds
Y - Yards
O - Other

hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, Is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
:iasslfled and packaged, and is in proper condition for transpbrQrtion/according to applicable regulations.

rator Authorized Agent Name

375 9595

sporter Name

ress_

Driver Name (Print).

fV) Vehicle License No./State.

eby certify that the above named material was picked up

Vehicle Certification.

ie genera"tof sitejisted ab'
' ' "" "

I hereby certify thaHhe above named'material was delivered with-
out IncldepUcfJKe destl.njition listedbelow.

3
r Signature Shipment Date

!»

Delivery Date

Name. C.JC. f

ress

fmPf
MARSHALL. Ml 49068

1

reby certify that the ab

V

^aWfWnr/Jfcg . .
>^

)ve named material has been accepted and to the best of my knowledge the foregoing is true
) \ |

^•^^^J -A^^/CJ <£. << <

and accurate.

o <S$j
j ol Authorized Agent / / Slg'natur^ J Receipt Date

(J
PASS CODE.

BFI260-720

« i — T A i t |
BE 009305



Waste
SystemsTM

VNING-FERRIS INDUSTRIES

srator Name.

NO. 729778

NON-HAZARDOUS SPECIAL WASTE MANIFEST
GENERATOR

ess

Generating Location.

Address

ie No.

Vaste Code

Phone No.

*l <1 o 7 a / O
Description of Waste Quantity

Containers
Units No. Type

C

Type
D - Drum
C - Carton
B-Bag
T- Truck
P- Pounds
Y - Yards
0-Other'

hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
tate law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
.lassifled and packaged, and is in proper condition for transportation according to applicable regulations.

G
ator Authorized Agent Name ^ignature Shipment Date

sporter Name

ess

Driver Name (Print).

Cj Vehicle License No./State.

eby certify that the above named material was picked up
e generator site listed above.

Vehicle Certification

I hereby certify that the above named material was delivered with-
out incident to the destination listed below.

/ , ' c \o & 7\ 3 / o V o Q y j
Signature Delivery Date

Name

ress.

eby certify that th above named
MARSHALL,

and to the best of my knowledge the foregoing is true and accurate.

ol Authorized Agent /Signature Receipt Date

I/

PASS CODE.

BFI260-720

BE 009306



Waste
Systems

WNING-FERRIS INDUSTRIES

- - "•- - NO. 729777

NON-HAZARDOUS SPECIAL WASTE MANIFEST

erator Name. ep

ress.

Generating Location.

Address

ne No.

Waste Code

Phone No.

^ V 6 7 o 7 C
Description of Waste Quantity

Containers
Units No. Type

—
-

— J2. S > c ( -t
Type

D - Drum
C - Carton
B- Bag
T- Truck
P - Pounds
Y - Yards
0 - Other

i hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, Is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
classified and packaged, and is in proper condition, for transportation according to applicable regulations.

t—/^
orator Authorized Agent Name

. Vehicle License No./State

nsporter Name

jress

ireby certify that the above named material was picked up
ns generator site listed above.

I hereby certify that the above named material was delivered with-
out Incident to the destination listed below.

0
ir Signature Shipment Date

C
Driver Signature Delivery Date

JVW$H#£
neby certify that the above named material na o.the best of my knowledge the foregoing is true and accurate.

IB ol Authorized Agent Signature/ Receipt Date

\ (/
PASS CODE.

BFI260-72C

BE 009307



Waste
SystemsTM

WNING-FERRIS INDUSTRIES

NO. 729774

NON-HAZARDOUS SPECIAL WASTE MANIFEST

erator Name

ress

Generating Location.

Address

ne No.

Waste Code

£ c 5 5 V C / Phone No.

1S 6 7 O 7 2 0 C <t 6
' ' Description of Waste Quantity

Containers

Units No. Type

-- .*•-

—
a 5" N 'C \ T

Type
D - Drum
C - Carton
B- Bag
T- Truck
P- Pounds
Y - Yards
O-Other

I hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, is not a hazardous waste as defined by 40 CFR Part 261, or.any applicable state law, has been properly described,
classified and packaged, and is in proper condition for transportat/o'n'acco/fling to applicable regulations.

rator Authorized Agent Name

:k No.. Phone No.. -3 7?-

isporter Name,

ress.

Driver Name (Print)

Vehicle License No./State.

reby certify that the above named material was picked up
le generator site listed above.

Vehicle Certification

I hereby certify that the above named material was delivered with-
out incident to the destination listed below.

9 *& >- >
r Signature Driver Signature Delivery Date

reby certify that the above named materi and tb the best of my knowledge the foregoing is true and accurate.

IP &?
e ol Authorized Agent // Signature / \ // Receipt Date

PASS CODE

BFI260-72r

BE 009308



Waste
Systems

No. 729780
TM

VNING-FERRIS INDUSTRIES NON-HAZARDOUS SPECIAL WASTE MANIFEST

jrator Name

ess

Generating Location

Address

ie No.

Vaste Code

Phone No.

Description of Waste Quantity
Containers

.Units No. Type

•— •ff^f o '±> X CJ 1 I

Type
D • Drum
C • Carton
B- Bag
T- Truck
P - Pounds
Y - Yards
0 • Other

.hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
itate law, Is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
ilassifled and packaged, and is in proper condition for transportation according to applicable regulations.

L i>Ut
ator Authorized Agent Name

kNo..

Shipment Date

Phone No

sporter Name,

'ess.

Driver Name (Print). ej '7

Vehicle License No./State.

eby certify that the above named material was picked up
e generator site listed above.

Vehicle Certification.

I hereby certify that the above named material was delivered with-
out Incident to the destination listed below.

O
•Signature

Name

ress

Shipment Date Driver Signature

lil̂ JUKJS*̂

> LANDFILL

Delivery Date

MARSH ALL, Ml 49068

•eby certify that the above named material has been accepted and to the best of my knowledge the foregoing is true and accurate.

o
> ol Authorized Agepy Signatura' Recelpt Date

PASS

BE 009309
BFI260-720



Waste
Systems TM

ROWNING-FERRIS INDUSTRIES

NO. 729748

NON-HAZARDOUS SPECIAL WASTE MANIFEST

Jenerator Name

address

8
X? / ̂  f ̂  / ' G>,&

Generating Location.

Address

t,

hone No.

IFI Waste Code

Phone No.

7- 0
Description of Waste Quantity

Containers
Units No. Type

—• -
— / 5 ^

^ / 7

Type
D - Drum i
C - Carton
B-Bag
T- Truck
P - Pounds
Y - Yards
0 - Other

I hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or any applicable
state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law, has been properly described,
classified and packaged, and is in proper condition for transportation afSbording to applicable regulations.

enerator Authorized Agent Name

"ruck No.. Phone No..

"ransporter Name,

address

Driver Name (Print) •Uo

Vehicle License No./State K H 7 2-$ S

X i? 'f '•>< ff .~<r r ,

hereby certify that the above named material was picked up
t the generator site listed above.

Vehicle Certification.

I hereby certify that the above named material was delivered with
out Incident to the destination listed below.

>lte Name

address 0516)761-9745

hereby certify that\the above named material has been accepted and to the best of my knowledge the foregoing is true and accurate

I <-i 7
lame ol Authorized Agent // Signature Receipt Date

PASS CODE.

0/86
BE 009310

BFI260



NON-HAZARDOUS SPECIAL WASTE MANIFEST

10528

action.I; •P'A';.;.-^i:v:X-y^^-.;-,,;-;'.'..-' GENERATOR (Generator completes all of Section I) '

Generator Name: /'-'.;/>• /-•• • ' _J-

Address:.

b. Generating Location:

d. Address:

"/'?'''<•; '?

Phone No.: / - "*-f /
II owner of the generating facility differs from the generator, provide:

I. Phone No.:

Owner's Name: h. Owner's Phone No.:

BR WASTE CODE xl:/-Z <T7( J Vf 7r ~

Description of Waste .'i-'r
k. Quantity Units TYPE

TYPE

DM -METALDRUM
DP -PLASTIC DRUM
DF -FIBRE DRUM
B -BAG
TR - TRUCK
O - OTHER

GENERATOR'S CERTIFICATION: I hereby certify that the above named material is not a hazardous waste as delined by 40 CFR Part 261 or any applicable
state taw, has been properly described, classified and packaged, arid Is In proper condition lor transportation according to applicable regulations: AND, il the
w»le Is * treatment residue of • previously restricted haurdous w»te subject to the Land Disposal Restrictions. I certify and warrant that tho waste has
boen treated In accordance with the requirements o( 40 OFR Part 26Q and Is no longer a hazardous waste as delined by 40 CFR Pan 261.

/ / /•' I / .... / /
> / . / . ' / /

D- t ,
Generator Authorized Agent Name ./'I Signature' Shipment Dale

UNITS

P - POUNDS
Y -YARDS
T -TONS
Y3 -CUB 1C YARDS
O -OTHER

action I I W^: ̂ y^:m^ ft • TRANSPORTER

TRANSPORTER 1

Name: ; ."<..••<•< ,- ,-, ,..-,', f •• .•:/.- , , .-,.. /'

Address- <7 / f f t*.-'. **•/.'< •'. . r f. . X - .

,̂ /„,,,„.,, .̂ .'J=. ^.^

px ^ .

Driver Name/Title: • .) <>•• 7 O )ST,is- /•" -./"
PBINT/TYFE

Phone No • f /'/ ' ? ~'T'-?f r~ '' *, e Truck No .: O J

£) J J "7 7 -• •=-•
VBhir-ln 1 ironco Nn /Rlato- l\ 7~ / ^ ' • — *•

Acknowledgementof Receipt of Materials.

• ' } A
' / J r**( — 1 sfi'.'\?S^~-~-—~ '" ^ •/ ) /? rt "?

Driver Signature Shipment Dale

TRANSPORTER II

h. Name:

i. Address:

j. Driver Name/Title:

k. Phone No.: 1. Truck No.-.

m, Vhif-i" 1 icnnsf No /Stale-

Acknowledgement of Receipt of Materials.

n
Driver Signature Shipment Date

Site Name:.

Physical Address:

TICKET No.:

.?,. Phone

. Of. •
MARSHALL, Ml 49068

(616) 781-9737

I hereby certify Ihat the above named material has been accepted and to the best ol my knowledge the foregoing is true and accurate.
' i i

Name ol Authorized Agent / Signature
PJ?.TAIM

Receipt Date BE 009311



NON-HAZARDOUS SPECIAL WASTE MANIFEST

10527

Section ];:&$**w

i. Generator Name:

:. Arlrlrass- "7 £ f

T&&ffi&p&j:-,t*-*r

/? f ,1 ~a- 'f ,-

-, £.*,*.;>.

^•^•••'i GENERATOR (Generator completes all of Section 1) ,V< i V^Xc'V^^B;'.;;:^ ;> -^j- ̂ ^•^•^.•}

- , \ \
.2. •*'/.• - \ b. 'Generating Location:

' " t • s? t .-• r- . d Address: /

f. Phone No.:
II owner of the generating lacility differs from the generator, provide:

3. Owner's Name: h. Owner's Phone No.:

i. BFI WASTE CODE .X,/_T - ,^7 ( ~ ?'* K 7 ~ JLr A' { f. ~ C * '/ nu . um?£, ,M

i nation 0,WaS,0 ^,, /A, „-../,,. ^ /,, *' ̂  » U"itS ™E % '. %&%$$"
U _.. • B -BAG

- - - 4> O 7 / /. TR -TRUCK

GENERATOR'S CERTIFICATION: 1 hereby certify that the above named material Is not a haza
stale law, has been properly described, classified and packaged, and Is In proper condition lor Ir
wnste Is « treatment residue of • previously restricted hazardous waste subject to the Lane
been treated In accordance with the requirements .of 40 CFR Part 268 and Is no long

'"/ - ' / /' •' '' /

5 .vU-. ' . = < ; °-J< ?>*''•' ./;•' '. 'v'./:
Generator Authorized Agent Name /•' / / Signature

•'' /

dous waste as delined by 40 CFR Part 261 or any applicable
ansporlalion according to applicable regulations: AND, If the UNITS
Disposal Restrictions. 1 certify and warrant that Ihe waste has p pp., |Kjn<;

or- a hazardous waste as defined by 40 CFR Part 261. J' " vJTprVcT

/ / / r _ ^ T -TONS
• • ' • ' . • • C / / /" Y J Y3 -CUB 1C YARDS

.qhpmpntn.1. ^ -OTHER

Section': I'lV * ' I J - ' - ;/// " TtUMSPQmEn'?^;^?^

TRANSPORTER 1

L Name- / f / y o £">•>, -,',••', . rt-' f ."~- /

i Address: 5~/ C f U-'', _,«-.<>/ '- r- • .•**"?. .

/<. f^ /p t> • f • J. r f . --<•//. ^"S f f ~"

;. Driver Name/Title: / ) O / '' '""/ /V .V '•>

\ Phono No •///- 3 y -5~ - ^<-"~<?~ „ Truck No.: >P:5 "^ ^ /

Vnhirlo 1 Ironsp Nn /Slain' .M / ' *.. /' •" •'•> ̂

Acknowledgement ol Receipt of Materials.

Ajrv /-4tz^ &y / t> J 3.
Driver Signature Shipment Date

TRANSPORTER II

h. Name:

i. Address:

. Driver Name/Title:
PRINT/TYPE

k. Phone No.: 1. Truck No.:

m Vfihiclo 1 ic^npR No./Slfitn'

Acknowledgement of Receipt ol Materials.

n
Driver Sgnature Shipment Date

SectionJIlB îwiftWSv:-^^^

i. Physical Address: d. Mailing Adores??

. TICKET No.: ..' /-'-'-• "-'"" ' .

I hereby certify that the/above named material has been accepted and to the best ol my knowledge the foregoing is true and accurate.

Name ol Authorized Agent Signature Receipt Date BE 009312
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171 F.3d 1065
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(Cite as: 171 F.3d 1065)
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Page 1

United States Court of Appeals,
Sixth Circuit.

KALAMAZOO RIVER STUDY GROUP,
Plaintiff-Appellant,

v.
ROCKWELL INTERNATIONAL

CORPORATION; Eaton Corporation; Wells
Aluminum

Corporation; Hercules, Inc.; Menasha
Corporation; The Upjohn Company; Rock-

Tenn Company, Mill Division, Inc.; and Benteler
Industries, Inc., Defendants-

Appellees.

No. 97-1964.

Argued Sept. 25, 1998.
Decided March 26, 1999.

Association of paper companies brought action
against automotive parts manufacturer and other
companies under Comprehensive Environmental
Response, Compensation and Liability Act
(CERCLA) and Michigan Natural Resources and
Environmental Protection Act (NREPA), seeking
contribution for response costs incurred in
responding to releases of polychiorinated biphenyls
(PCBs) into river. The United States District Court
for the Western District of Michigan, Robert
Holmes Bell, J., 3 F.Supp.2d 815, granted summary
judgment for manufacturer, and association
appealed. The Court of Appeals, Siler, Circuit
Judge, held that association failed to establish
requisite causal link between release of PCBs by
manufacturer in ditch and response costs incurred in
cleaning up river.

Affirmed.

West Headnotes

|1] Federal Courts €=802
170Bk802 Most Cited Cases

On appeal from grant of summary judgment, Court
of Appeals must review the evidence in the light
most favorable to the nonmoving party; credibility
determinations, the weighing of the evidence, and

the drawing of legitimate inferences from the facts
are jury functions, not those of judge, and the
evidence of the nonmovant is to be believed, and all
justifiable inferences are to be drawn in his favor.
Fed.Rules Civ.Proc.Rule 56, 28 U.S.C.A.

[2] Federal Civil Procedure €=>2539
170Ak2539 Most Cited Cases

Nonmoving party must present more than a mere
scintilla of evidence in support of her position to
withstand motion for summary judgment; the
nonmoving party must present evidence on which
the jury could reasonably find for that party.
Fed.Rules Civ.Proc.Rule 56, 28 U.S.C.A.

|3] Environmental Law €=>437
149Ek437 Most Cited Cases
(Formerly 199k25.5(5.5) Health and Environment)

Purpose of CERCLA is to facilitate the prompt
cleanup of hazardous waste sites by placing the
ultimate financial responsibility for cleanup on
those responsible for hazardous wastes.
Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, § 101 et
seq., 42 U.S.C.A. §9601 et seq.

|4] Environmental Law €=438
149Ek438 Most Cited Cases
(Formerly 199k25.5(5.5) Health and Environment)

In order to establish a prima facie case of CERCLA
liability in response to cost recovery action, plaintiff
must establish that: (1) there was a release or
threatened release of a hazardous substance; (2) the
site of the release or threatened release is a facility
as that term is defined the statute; (3) the release or
threatened release has caused plaintiff to incur
response costs; and (4) defendant is among a
statutorily-defined group of persons, which includes
the owner or operator of an owner or operator of a
facility. Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, § 107(a),
42 U.S.C.A. § 9607(a).

[5] Environmental Law €=445(1)
149Ek445(l) Most Cited Cases
(Formerly 199k25.5(5.5) Health and Environment)

In a "two-site" case, where hazardous substances
are released at one site and allegedly travel to a

Copr. © West 2003 No Claim to Orig. U.S. Govt. Works
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171 F.3d 1065
48 ERC 1289,29 Envtl. L. Rep. 21,003, 1999 Fed.App. 0115P
(Cite as: 171 F.3d 1065)

second site, in order to make out a prima facie case
of liability in response cost recovery action under
CERCLA, the plaintiff must establish a causal
connection between the defendant's release of
hazardous substances and the plaintiffs response
costs incurred in cleaning them up. Comprehensive
Environmental Response, Compensation, and
Liability Act of 1980, § 101 et seq., 42 U.S.C.A. §
9601 etseq.

[6] Environmental Law €=445(1)
149Ek445(l) Most Cited Cases
(Formerly 199k25.5(5.5) Health and Environment)

Association of paper companies failed to establish
requisite causal link between release of
polychlorinated biphenyls (PCBs) by automotive
parts manufacturer in ditch on manufacturer's
property and response costs incurred in cleaning up
contamination at river, so as to impose liability on
manufacturer under CERCLA or Michigan Natural
Resources and Environmental Protection Act
(NREPA), absent sufficient evidence that any PCBs
from manufacturer's property could have migrated
down the ditch to lake and then river,
notwithstanding expert testimony as to such
migration. Comprehensive Environmental
Response, Compensation, and Liability Act of
1980, § 101 et seq., 42 U.S.C.A. § 9601 et seq.;
M.C.L.A. §324.20101 etseq.
*1066 Alan C. Bennett (briefed), Law, Weathers &
Richardson, Grand Rapids, MI; Jerome T. Wolf
(argued), James L. Moeller (briefed), J. Bradley
Leitch (briefed), Amy E. Bauman (briefed),
Sonnenschein Nath & Rosenthal, Kansas City, MO,
for Kalamazoo River Study Group.

Joseph C. Basta, Dykema Gossett, Detroit, MI, for
Rockwell International Corporation and Eaton
Corporation.

Dustin P. Ordway, Dickinson, Wright, Moon,
VanDusen & Freeman, Grand Rapids, MI, for
Menasha Corporation.

Daniel P. Perk (argued), Joseph M. Ammar
(briefed), Miller, Johnson, Snell & Cummiskey,
Grand Rapids, MI, for Benteler Industries, Inc.

Before: MERRITT, SILER, and OILMAN, Circuit
Judges.

Page 2

SILER, Circuit Judge.

The Kalamazoo River Study Group ("KRSG"), the
plaintiff, appeals the district court's grant of
summary judgment in favor of Benteler Industries,
Inc. ("Benteler"), the defendant, in this response
cost recovery action brought pursuant to the
Comprehensive Environmental Response,
Compensation and Liability Act ("CERCLA"), 42
U.S.C. § 9601 et seq., and the Michigan Natural
Resources and Environmental Protection Act
("NREPA"), M.C.L.A. § 324.20101, etseq.

BACKGROUND

In 1990, after nearly 20 years of investigating
polychorinated biphenyl (PCB) contamination in
the Kalamazoo River, the Michigan Department of
Natural Resources ("MDNR") [FN1] determined
that a three-mile portion of Portage Creek from
Cork Street to the Kalamazoo River, and a 35-mile
portion of the Kalamazoo River from this
confluence downstream to the Allegan City Dam
(the "Site") were heavily concentrated with PCBs.
Consequently, the MDNR listed the Site as an
environmental contamination site under the
Michigan Environmental Response Act, M.C.L.A §§
299.601 et seq. (repealed and replaced by NREPA,
M.C.L.A. § 324.20101, et. seq.) and the United
States Environmental Protection Agency ("EPA")
listed the Site on the National Priority List ("NPL")
as a Superfund Site pursuant to CERCLA § 105, 42
U.S.C. § 9605. [FN2] The MDNR and the EPA
authorized the MDNR to conduct an
Endangerment/Risk Assessment (E/RA) for the Site.

FN1. The MDNR is now known as the
Michigan Department of Environmental
Quality ("MDEQ").

FN2. The Site is known as the "Allied
Paper, Inc./Portage Creek/Kalamazoo
River Superfund (National Priorities List)
Site."

Following the E/RA, MDNR identified three paper
mills-HM Holdings, Inc., *1067 Georgia-Pacific
Corporation and Simpson Plainwell Paper
Company—with facilities located on or near the
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Kalamazoo River as potentially responsible parties
("PRPs") for the PCB contamination. All three
companies entered into an Administrative Order by
Consent ("AOC") which required them to perform a
Remedial Investigation and Feasibility Study
("RI/FS") at the Site. Subsequently, James River
Company, which voluntarily agreed to pay a portion
of the RI/FS costs, joined with the other three
companies to form an unincorporated association
called the Kalamazoo River Study Group ("KRSG").

Benteler is engaged in the manufacture of
automotive parts. It purchased the manufacturing
facility at issue in this case in 1989. [FN3] The
facility is located about 3200 feet north of the far
southeastern boundary of Morrow Lake, which is an
impoundment of the Kalamazoo River located
upstream from the Site. Located on Benteler's
property is a 3200-foot drainage ditch that runs
north to south toward Morrow Lake. At the north
end of the ditch next to the Benteler parking lot is a
headwall with a drain that discharges storm water
run-off and floor drainage from the plant into the
ditch. [FN4] This ditch is at the center of the
controversy.

Page 4 of 10

Page 3

FN3. General Signal Corporation and ICM
Acquisitions had previously owned and
operated the facility.

FN4. The ditch was built in the 1950s.
Approximately 430 feet south of the
headwall there is an oil skimmer and a
4-foot concrete dam that was built in 1971.
At the 2700-foot point there is an earthen

mound barrier used by farmers for crossing
the ditch. Beyond the barrier, the ditch
loses its distinctive features. The land
surface slopes downward toward Morrow
Lake and the ditch flattens out and blends
into the wet wooded area along the shore
of the lake.

When Benteler purchased the facility, it contained
transformers and capacitors that contained PCBs.
In 1989, while Benteler was preparing the facility
for use, one of the transformers was damaged and
leaked PCBs. In the process of responding to this
leak, Benteler discovered PCBs throughout the

plant, in the drain lines leading toward the ditch,
and in the ditch itself near the headwall. In
response, Benteler, with the assistance of
environmental consultants, undertook testing and
investigating to determine the extent of PCB
contamination in the ditch.

In 1993, pursuant to a Remedial Action Work Plan
prepared by the environmental consultants and
approved by MDNR, Benteler undertook remedial
actions to remove PCBs from the ditch, which
included the excavation of approximately 800 cubic
yards of soil from the first 600 feet of the ditch and
the remediation of the storm sewer lines that
emptied into the ditch. All remediation activities
were completed by October 11, 1993. Further
verification samples were taken in 1994 and 1996.
On October 16, 1996, the MDNR issued Benteler a
clean closure letter.

In 1995, KRSG filed the underlying action against
eight corporations, including Benteler, with
facilities on or near the Kalamazoo River, alleging
that they contributed to the PCB contamination at
the Site and should be responsible for some of the
cleanup costs. KRSG alleged that Benteler's
facility discharged oil-containing wastewater, storm
water and cooling water from its plant, through the
plant's drainage pipes and into this drainage ditch.
The discharged water, according to KRSG, then
transported PCB- contaminated soil and sediment
from the ditch and released it to Morrow Lake, then
to the Kalamazoo River and downstream to the Site.
Benteler moved for summary judgment, arguing
that KRSG could not prove that Benteler had
contributed PCBs to the Site. In its response,
KRSG included the affidavit of Dr. Mark Brown
who concluded that Benteler had in fact discharged
water and PCBs to the Kalamazoo River and thus
downstream to the Site. The district court granted
summary judgment in favor of Benteler, finding that
Dr. Brown's conclusion rested on an unreliable
foundation.

*1068 STANDARD OF REVIEW

This court reviews the district court's grant of
summary judgment de novo. Morris v. Crete
Carrier Corp., 105 F.3d 279, 280 (6th Cir.1997).
Summary judgment is appropriate only when there
is no genuine issue of material fact and the moving
party is entitled to judgment as a matter of law.
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Celotex Corp. v. Catrett, 477 U.S. 317, 322-23, 106
S.Ct. 2548, 91 L.Ed.2d 265 (1986). The initial
burden is on the moving party to demonstrate that
an essential element of the non-moving party's case
is lacking. Id. The burden then shifts to the
non-moving party to come forward with specific
facts, supported by evidence in the record, upon
which a reasonable jury could return a verdict for
the non-moving party. Anderson v. Liberty Lobby,
Inc., 477 U.S. 242, 248, 106 S.Ct. 2505, 91 L.Ed.2d
202(1986).

[1][2] This court must review the evidence in the
light most favorable to the non-moving party.
Matsushita Elec. Indus. Co., Ltd v. Zenith Radio
Corp., 475 U.S. 574, 587, 106 S.Ct. 1348, 89
L.Ed.2d 538 (1986). In addition, "[credibility
determinations, the weighing of the evidence, and
the drawing of legitimate inferences from the facts
are jury functions, not those of judge. The
evidence of the non-movant is to be believed, and
all justifiable inferences are to be drawn in his
favor." Schaffer v. A.O. Smith Harvestorc
Products, Inc., 74 F.3d 722, 727 (6th Cir.1996)
(quoting Anderson, 477 U.S. at 255, 106 S.Ct.
2505). Nevertheless, the non-moving party must
present more than a mere scintilla of evidence in
support of her position; the non-moving party must
present evidence on which the jury could
reasonably find for the plaintiff. Hartsel v. Keys, 87
F.3d 795, 799 (6th Cir.1996) (citing Anderson, 477
U.S. at 252, 106 S.Ct. 2505).

Page 5 of 10

Page 4

DISCUSSION

[3][4][5] The purpose of CERCLA is "to facilitate
the prompt cleanup of hazardous waste sites by
placing the ultimate financial responsibility for
cleanup on those responsible for hazardous wastes."
United States v. R.W. Meyer, 889 F.2d 1497, 1500
(6th Cir.1989). In order to establish a prima facie
case of CERCLA liability against Benteler, KRSG
must establish that: (1) there was a release or
threatened release of a hazardous substance; (2) the
site of the release or threatened release is a
"facility" as that term is defined the statute; (3) the
release or threatened release has caused KRSG to
incur response costs; and (4) Benteler is among a
statutorily- defined group of persons, which
includes the owner or operator of an owner or
operator of a facility. See CERCLA § 107, 42
U.S.C. § 9607(a). Benteler only challenges

KRSG's ability to establish the third element,
causation. In a "two-site" case such as this, where
hazardous substances are released at one site and
allegedly travel to a second site, in order to make
out a prima facie case, the plaintiff must establish a
causal connection between the defendant's release
of hazardous substances and the plaintiffs response
costs incurred in cleaning them up. Thomas v. FAG
Bearings Corp., 846 F.Supp. 1382, 1387
(W.D.Mo.1994).

[6] Benteler does not deny that there has been PCB
contamination in its facility and in the ditch during
its ownership of the facility; however, Benteler
contends that the conditions of the ditch are such
that PCBs from its facility have not and could not
have migrated all the way down the ditch to
Morrow Lake and into the Kalamazoo River during
its ownership of the facility. Benteler has offered a
variety of evidence in support of this position.

Benteler's Evidence

Benteler has presented evidence that the PCBs in
the ditch were confined to the northern part of the
ditch near the headwall. In conjunction with the
Remedial Action Work Plan prepared by Benteler's
environmental consultants in 1993, the MDNR only
required remediation activities *1069 in the ditch to
a distance of approximately 600 feet from the
headwall. MDNR did not require Benteler to
remediate the remaining 2600 feet of the ditch
because there were either no PCBs detected or no
PCBs detected in excess of Michigan's most
stringent clean-up criteria. The soil studies from
1989, 1990, 1991 and 1993 reveal that the highest
concentrations of PCBs were within the first 325
feet of the ditch (ranging from 120 mg/kg to 6.18
mg/kg). Between 325-600 feet, the highest
concentration was 6.6 mg/kg. Beyond 600 feet the
concentration of PCBs declined significantly. At
625 feet the concentration was 0.9 mg/kg. From 720
to 1250 feet the highest concentration was 0.112
mg/kg. At 1400, 1425, 1450, and 1596 feet, there
was no detection of PCBs. [FN5]

FN5. To put the PCB levels in perspective,
MDNR's cleanup criteria developed
pursuant to Michigan NREPA, M.C.L.A. §
324.20120a, is 21 mg/kg for the industrial
category and 2.3 mg/kg for the residential
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category, the most stringent category.

Benteler conducted further testing in August 1996.
In addition to samples taken at 500 and 1000 feet,
samples were taken further down the ditch at 1500,
2000, 2500 and 2700 feet from the headwall. No
PCBs were detected at any of these locations with
the exception of the 1500-foot point where there
was a PCB reading of 0.43 mg/kg. When the same
sample from the 1500-foot point was retested, it
produced a non-detectable result consistent with the
other samples. On the basis of this information,
Benteler claims that the ditch contains no
scientifically detectable PCB levels beyond 1500
feet, or stated another way, the remaining 1700 feet
of the ditch do not contain any PCBs.

Additionally, Benteler has provided
hydrogeological evidence that demonstrates that the
ditch could not have acted as a conduit of PCBs to
the Kalamazoo River. Due to the depth of the
water table and the permeability of soil in this area,
Benteler's experts contend that any water
discharged to the ditch during Benteler's ownership
would have been absorbed within 600-800 feet of
the headwall. Specifically, in August 1996, one of
Benteler's experts, Lawrence M. Austin, a Certified
Professional Geologist (CPG), performed an
analysis of whether, during Benteler's ownership of
the facility, a sufficient amount of water was or
could be discharged to allow PCBs to be carried
down the ditch to Morrow Lake. The analysis of
streamflow was completed using an approximation
of 100-400 gallons per day of non-contact cooling
water discharged by Benteler into the ditch since
1989, and a 3.5-inch rainfall event in a 24-hour
period over the entire parking lot and building area.
Assuming all of the water runs off of the paved and
roofed surfaces, this would generate, according to
Austin, a 200,000 cubic feet flow in a 24-hour
period. The results of Austin's modeling show the
stream flow in the ditch declines to a no-flow
condition within 600 to 800 feet of the north
headwall due to absorption into the soil. [FN6]
Consequently, Austin concluded that the ditch
lacked sufficient waterflow to carry PCBs the length
of the ditch and into Morrow Lake.

Page 5

in a 24-hour period (which has not
occurred in Michigan in the last 40 years).

This led to a no-flow condition within
1300 feet from the headwall, far short of
flowing into Morrow Lake.

FN6. Austin also analyzed the streamflow
by doubling the rainfall amount to 7 inches

To further demonstrate that the ditch did not act as
a passageway for PCBs, Benteler has presented
evidence, through the affidavit of Dr. Lawrence
Halfen, that the soil and vegetation in the ditch is
not consistent with a continuous flowing stream, an
intermittent stream, or even with occasional
discharges of sufficient magnitude to carry water
down the ditch to Morrow Lake.

On the basis of this evidence, Benteler has
adequately demonstrated that any PCBs from its
property could not have migrated down the ditch to
Lake Morrow and the Kalamazoo River.
Therefore, the *1070 burden shifts to KRSG to
come forward with sufficient facts that would allow
a reasonable jury to find that Benteler caused PCB
contamination at the Site. Anderson, 477 U.S. at
248, 106 S.Ct. 2505.

KRSG's evidence

As previously stated, KRSG relies, in large part,
on the affidavit of its expert, Dr. Brown, who
opines that "[a] logical interpretation of the facts
leads to the conclusion that the ditch has discharged
water and PCBs to the Kalamazoo River and,
therefore, PCBs from Benteler's facility are within
the borders of the National Priorities List site." His
conclusion is based upon four categories of
information: a U.S. Geological Society Survey
("USGS") map, soil samples showing detectable
PCB levels at 18 feet and 3 feet from Morrow Lake,
stormwater and wastewater discharge documents
prepared by Benteler's own environmental
consultants snowing Morrow Lake as the discharge
point for the ditch, and challenges to the
conclusions of Benteler's experts.

The USGS map shows a solid blue line running
from Benteler's facility through the drainage ditch
to Morrow Lake. The line, according to Dr.
Brown, indicates the ditch has been a continuously
running waterway flowing to Morrow Lake. He
opined that the USGS map established that water
from Benteler's facility flowed to Morrow Lake via
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the ditch. [FN7]

FN7. The map was originally created in
1961 with a photo revised date of 1985.
Benteler alleges that it is outdated, that
there is no evidence to show that the map
accurately reflects the conditions of the
waterway since Benteler purchased the
property in 1989, and that therefore the
map was an unreliable factual basis for
Brown's opinion. The district court
agreed.

Dr. Brown also relies heavily on analytical test
results to support his opinion that PCBs were
discharged from Benteler's facility to Morrow Lake.
He points to two soil samples taken by KRSG's
consultants in 1994 which identified PCBs in the
ditch eighteen feet and three feet from the shore of
Morrow Lake, with concentration levels of 0.93
mg/kg and 0.43 mg/kg, respectively. Dr. Brown
opined that the higher concentration of PCBs
detected at 18 feet and the lower PCB concentration
at 3 feet, coupled with the detection of PCB levels
at 1700 feet from Morrow Lake, [FN8] supported
his conclusion that the ditch was the source of PCBs
in Morrow Lake. [FN9]

Page 7 of 10

Page 6

FN8. KRSG did not take any other
samples except those at the 3- and 18-feet
points. Dr. Brown relies on the soil
sample taken by Benteler's consultants in
August 1996 to support his assertion that
PCBs have been detected at 1700 feet from
Morrow Lake, i.e., 1500 feet from the
north headwall. But according to
Benteler's experts, this 1996 sample was
retested and produced a non-detectable
result. See supra, pgs. 1068-69. Further,
it should be noted that the 1500-foot
sample relied upon by Dr. Brown had a
PCB-concentration of 0.43 mg/kg, a lower
concentration than that found at 18 feet,
seemingly thwarting Dr. Brown's
implication that there should be higher
concentrations toward the top of the ditch
and lower concentrations at the bottom end
of the ditch.

FN9. Benteler's experts, Dr. Halfen and
Mr. Austin, contend that these two samples
were taken from an area that is subject to
periodic flooding from Morrow Lake. In
fact, they claim that the entire area 200 feet
in from the shore of Morrow Lake is what
is known as a "riverine wetland" and has
been and continues to be periodically
inundated with waters from Morrow Lake.
Thus, they concluded that the PCB levels
found at 3 feet and 18 feet "more likely"
could be attributed to flooding of Morrow
Lake. The district court agreed, stating that
"because there is no evidence of PCBs
between the 1500-foot mark and 18 feet
from the lake, a distance of approximately
1700 feet, the lake is more probably the
source of the PCBs."

Further evidence relied upon by Brown include
documents in which Benteler's environmental
consultants allegedly acknowledge that wastewater
and stormwater runoff from Benteler's facility
discharges to the drainage ditch and flows into
Morrow Lake. One such document is a 1989
report prepared by an environmental consultant at
Benteler's request. That report states that the
drainage ditch "ultimately discharges into the
Kalamazoo River." Of *1071 particular
importance is a draft 1993 Stormwater Discharge
Permit Application ("Application") prepared by an
environmental consulting firm at Benteler's request.
In the Application, the consultant stated that
"Morrow Lake (part of the Kalamazoo River) is the
discharge point for the drainage ditch leaving
Benteler property." Moreover, the same consulting
firm that prepared the 1993 Application stated in a
1995 report that "the drainage ditch during periods
of high flow can discharge to Morrow Lake...."
[FN10]

FN10. In this same 1995 report, the
consultant stated that "[t]he drainage ditch
beyond 600 feet is normally dry. Only
during periods of extremely high flow, the
water will flow all the way to Morrow
Lake. During normal flow conditions,
water in the drainage ditch infiltrates to the
groundwater on Benteler Industries
property...."
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Brown also emphasizes two letters sent by MDNR
to Benteler in the early 1990's. Both letters address
discharges from the ditch to the Kalamazoo River.
In a September 1990 letter the MDNR demanded
that "[a]ll discharges to the ditch, including
stormwater, must be ceased. This is due to the
possibility that large stormwater flows could
transport PCBs in the ditch to the Kalamazoo
River." [FN11] In a June 1991 letter, MDNR
again demanded that Benteler "cease discharges to
the ditch due to the possibility that contaminants
could spread to the Kalamazoo River...." KRSG
claims that Dr. Brown reasonably relied on these
documents, and representations contained therein,
to justify his opinion that wastewater discharged to
Morrow Lake and the Kalamazoo River via the
drainage ditch. [FN12]

FN11. Earlier in this same letter, MDNR
states that "[although Benteler Industries
continues to discharge wastewater to the
ditch, the discharge does not reach the
Kalamazoo River under normal conditions.
The potential does exist, although it does

not appear likely, that the discharge could
reach the river during significant storm
events."

FN12. Benteler argues that Brown's
reliance on these documents is based on a
"gross mischaracterization of the
referenced documents." Benteler contends
that there is nothing in the referenced
documents that "remotely" suggests that
discharges into the ditch during Benteler's
ownership were ever sufficient to carry
water to Morrow Lake or that discharges
into the ditch during Benteler's ownership
ever carried PCBs to Morrow Lake. The
district court agreed. It stated that in
regard to the referenced documents
"KRSG has overstated the evidence.... In
the documents since Benteler purchased
the facility, Benteler and MDNR speak
only in terms of the possibility or risk of
discharges reaching Morrow Lake."

In the course of reaching his conclusion that
Benteler was a source of PCB contamination, Dr.

Page?

Brown challenges the conclusions of Benteler's
experts. Of particular importance is his criticism of
Austin's streamflow study in which Austin
concluded that any water flow in the ditch would be
absorbed into the soil within 600-800 feet of the
headwall. [FN13] Brown's critique is based on the
"Application" discussed above. In addition to the
representations contained therein, it also contained
an analysis of non-storm water discharges to the
ditch from the Benteler facility. The analysis was
based on visual inspection at the time the consultant
visited the facility. It identified two non-storm
water flows:

. See supra, pg. 1069.

(1) Non-contact cooling waters from two unit
man coolers which discharge approximately 700
gpm (gallons per minute) during cooling months;
and
(2) Non-contact cooling water from an air
compressor which discharges approximately 50
gpm year round.

Using these figures, Dr. Brown calculated that
Benteler was discharging non- storm water between
72,000 and 210,000 gallons per day to the ditch.
These figures stand in stark contrast to the figures
used by Mr. Austin in his streamflow analysis in
which he assumed non-storm water discharge
between 100 and 400 gallons per day. [FN14]
Moreover, in addition to insufficient *1072 water
flow, Brown contends that Austin underestimated
the discharge rate, the rainfall, and the drainage area
served by the ditch. Brown also contends that
Austin improperly assumed that the runoff would be
evenly distributed over a 24-hour period and that he
failed to consider that the groundwater table will
rise during periods of high runoff.

FN14. Austin does not dispute Dr. Brown's
calculations regarding the amounts of
non-storm discharge; however, he claims
that "this volume [of non-storm] discharge
has no significant impact on the findings
nor on my opinion. Translated into terms
consistent with other volumes discussed
herein this discharge amounts to 29,000 ft.

Adding approximately 1% to the worst
case [assumed to be 200,000 ft] in this
discussion does not affect the outcome."
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The district court agreed, stating
"[although Dr. Brown argues that
Defendant's estimate of water flow is too
low, he has no facts to show that the
discharge into the ditch was ever high
enough during Benteler's ownership of the
facility to achieve sufficient flow to the
river."

Page 9 of 10
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Finally, Brown challenges Dr. Halfen's opinions on
the basis that his soil samples were taken after the
remediation of the ditch; he failed to consider the
level of non-storm water discharges; he improperly
attempted to write off the PCB finding at the
1500-foot mark as anomalous; he ignored the
underestimating bias associated with his
"composite" samples; and he failed to recognize
that the lack of obligate hydrophotic plant species is
not inconsistent with the function of the ditch as an
intermittent stream and conveyance for stormwater
from the facility to Morrow Lake.

KRSG asserts that Dr. Brown's Affidavit has a
strong factual basis and creates, at a minimum, a
classic "battle of the experts" concerning whether
PCBs from Benteler's property contributed to PCB
contamination at the Site. Thus, KRSG contends
that the district court overstepped its discretionary
bounds on a motion for summary judgment by
resolving credibility judgements in favor of
Benteler's experts. KRSG is correct when it argues
that credibility determinations, the weighing of
evidence, and the drawing of legitimate inferences
from the facts are jury functions, not those of the
judge, see Anderson, 477 U.S. at 255, 106 S.Ct.
2505; however, contrary to KRSG's contention, the
district court did not "choose sides" to resolve a
battle of the experts. Instead, the court focused on
the factual underpinnings of Dr. Brown's
conclusions. Citing Daubert v. Merrell Dow
Pharmaceuticals, Inc., 509 U.S. 579, 113 S.Ct.
2786, 125 L.Ed.2d 469 (1993), the court stated that
it "may, indeed must, look beyond the conclusions
[of the experts] to determine whether the expert
testimony rests on a reliable foundation." When
the court did so, it found that Dr. Brown's
conclusion was based on "speculation, conjecture,
and possibility" and that "the inadequate factual
basis makes Dr. Brown's affidavit scientifically
unreliable." Therefore, the court held:

KRSG has created, at most, a question of fact as

to whether or not there was a possibility that
water flowed all the way down the ditch to
Morrow Lake.... KRSG's entire theory of liability
on behalf of Benteler is based upon the
assumption that water flowed down the ditch to
Morrow Lake. This assumption, however, is
based solely on speculation and possibility. The
existence of a possibility does not create a
material issue of fact for trial because KRSG
bears the burden of proof to show that Benteler
did contribute to PCBs in the Kalamazoo River,
not that it is possible that it might have
contributed to the PCBs.

We agree. This court has stated that "although
judges should respect scientific opinion and
recognize their own limited scientific knowledge,
nevertheless courts have a duty to inspect the
reasoning of qualified scientific experts to
determine whether a case should go to the jury."
Turpin v. Merrell Dow Pharmaceuticals, Inc., 959
F.2d 1349, 1350 (6th Cir.1992). Taken in the light
most favorable to KRSG, the scientific evidence
that provides the foundation for Dr. Brown's
opinion on causation is not sufficient to allow a jury
to find that it is more probable than *1073 not that
Benteler caused PCB contamination at the Site.

In particular, KRSG alleges that there was
sufficient waterflow to carry PCBs through the
entire 3200-foot length of the ditch and into
Morrow Lake. But this allegation is based on
nothing more than Dr. Brown's critique of Austin's
streamflow analysis, in which he criticized Austin's
model for underestimating the number of gallons of
non-contact cooling water per day flowing into the
ditch. Yet he fails to produce any affirmative
evidence that this increased amount of water is
sufficient to carry PCBs down the ditch and into the
lake. Moreover, assuming KRSG's contention
regarding waterflow to be true, one would
reasonably expect to find detectable PCB levels
throughout the length of the ditch. Yet, it is
undisputed that there exists a nearly 1700-foot gap
where no PCBs have been detected. KRSG relies
on the two samples containing detectable PCB
levels at 18 feet and 3 feet from the shore of
Morrow Lake without producing any affirmative
evidence to explain the absence of PCBs in the
preceding 1700 feet of the ditch. In Turpin, this
court stated that "[t]he analytical gap between the
evidence presented and the inferences to be drawn
... is too wide. Under such circumstances, a jury
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should not be asked to speculate on the issue of
causation." Id. at 1360-61 (emphasis added).
Similarly, in this case, the evidence presented
leaves a "gap" that is simply too wide to allow a
jury to speculate on the ultimate issue of causation.
We therefore affirm the district court's grant of
summary judgment in favor of Benteler.

AFFIRMED.

171 F.3d 1065, 48 ERC 1289, 29 Envtl. L. Rep.
21,003, 1999 Fed.App. 0115P

END OF DOCUMENT
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September 6, 1991

Mr. Gregory S. Kempainen .-̂  . '>•**'-
Waste Management Division .̂
Department of Natural Resources
Stevens T. Mason Building
P.O. Box 30028
Lansing, MI 48909

RE: BENTELER INDUSTRIES, INC. -
APPLICATION FOR GROUNDWATER DISCHARGE PERMIT
GALESBDRG, MICHIGAN FACILITY

Dear Mr. Kempainen: .- - ~ * -

Enclosed is a copy of the Site Investigation Report dated
August, 1991, prepared by WW Engineering & Science. As indicatedT

in my letter to you dated July 23, 1991, this report supports the
fact that PCB contamination in Benteler's drainage ditch is limited
to one small area above an operating oil skimmer. Analytical
results contained in the report show that PCB contamination above
Act 307 Type B levels are not present below the oil skimmer, and
PCBs are non-detectable 1000 feet downstream of the oil skimmer.

WW Engineering will be proposing a work plan to correct
those problems revealed by the report, including the small area of
PCB contaminated soils in the ditch. We will provide you with a
copy of this work plan and a schedule for the completion of; work
plan activities as soon as possible.

Please call if you have any questions.

Sincerely,

MILLER, JOHNSON, SNELL & CUMMISKEY

By
Alan C. Schwartz

ACS/kl
Enclosure



bcc: Mike Morin (w/enc)
Jon R. Muth (w/enc)
Eric J. Thorsen(w/enc)
Dave Preston (w/enc)
Leon Hall
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EXECUTIVE SUMMARY

WW Engineering & Science (WWES) conducted a site investigation at Benteler
Industries, Kalamazoo Plant, in Galesburg, Michigan. The purpose of the study was to
define the extent of contamination if any from Polychlorinated Biphenyls (PCBs) in four
areas of the plant site (see Figure 1.0).

The report is organized according to each of the areas investigated: The Sewage
Treatment Plant, the Butler Building, Drainage Ditch, and the Sanitary Sewer and ROOT
Drain Line Network. Each, section contains background information, sampling
methodology, findings and conclusions. The intent of this investigative report is to
discuss WWES1 findings and to determine the appropriate conclusions based upon the
data.

The investigation was conducted according to WWES Standard Operating Procedures as
appropriate for field operations. WWES laboratory quality assurance procedures were
followed with regard to laboratory sample protocol, analytical methods and generally
accepted practices in the industry. Equipment blanks and trip blanks were analyzed and
reported according to the same procedures.

The analytical data have been evaluated through comparison to applicable, appropriate
and relevant standards or criteria for cleanup (depending upon affected media). Data
from PCB wipe analyses have been compared to criteria established under the Toxic
Substances Control Act (TSCA). Data from samples collected from the drainage ditch
area have been compared to Type A and/or B criteria established under the administrative
rules to Act 307, Michigan's Environmental Response ACL The applicability of Type C
criteria may have relevance, and it will be more fully examined in a work plan to be
developed later.
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1.0 SEWAGE TREATMENT PLANT

1.1 BACKGROUND

The Sewage Treatment Plant is believed to have ceased operation in 1973 when the
sanitary sewer network was connected to the municipal sewer service. Up to 1973, all
sanitary waste from the plant apparently passed through this treatment system. The
system consists of a primary and final clarifier, a trickling filter, boiler room and a
digester. Figure 1.1 illustrates the components of the Sewage Treatment Plant, and its
location.

1.2 SAMPLE PLAN

The purpose of this investigation was to determine levels, if any, of Polychlorinated
Biphenyls (PCBs) in the Sewage Treatment Plant. The sampling plan consists of
collecting three sludge/sediment samples in three locations. One sludge sample was
collected in the digester and the other two samples were collected in the primary and
final clarifier. Figure 1.1 shows the locations of the three samples from the Sewage
Treatment Plant. The samples were collected at the base of the unit to obtain the most
representative material of the waste in the treatment plant Appendix A contains site
photographs of the actual sampling locations.

A sampling trier/auger was used to collect the sample from the digester. Access was
obtained via a metal grate on the top of the digester. Both mechanical and hand augers
were used to collect sludge/sediment samples from the primary and final clarifiers.
Dedicated equipment was used to perform the sampling. Decontamination was
accomplished with the use of a high pressure wash system prior to initiating on-site
activities. A separate pair of chemical resistant gloves was used to collect each of the
individual samples.

The samples were collected in clean glass containers that were labeled with the
appropriate sampling information including the sample location, time, date, sampler's
initials and project identification.

A geophysical investigation was performed in the area immediately north of the Sewage
Treatment Plant. Ground Penetrating Radar (GPR) was used to determine the number
and size of any underground storage tanks which may be present

GPR operates on the principle that high-frequency electromagnetic waves transmitted
into the subsurface by broad band VHP antennas will be partially reflected by a buried
object and detected at a receiver antenna. The propagation of this electromagnetic
energy through the subsurface is controlled by the electrical properties of the subsurface
materials. When the electromagnetic wave encounters a variation in the electrical
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properties of the subsurface, a portion of the electromagnetic energy is reflected back up
to the surface while the remainder of the energy continues to propagate downwards.

The electrical properties of the surface are dependent on a number of factors, including
variations in moisture content, changes in subsurface materials and the amount of clay
present in subsurface materials.

The radar signal reflected upward from subsurface interfaces is amplified, transformed to
the audio frequency range, and recorded on a paper strip chart. A series of transmitted
and reflected pulses or scans is called a record and will reveal the presence of conductive
objects.

A GSSI SIR System 3 ground penetrating radar unit which can be operated by one
person was used for the GPR survey It is comprised of a semi-portable signal generating
unit and a portable transducer/receiver (antenna), which is drawn along the ground in
order to both transmit electromagnetic pulses and to receive reflections from subsurface
interfaces.

Prior to implementing (GPR), the area was gridded to aid in referencing collected data
with site locations. As shown in Figure 1.2, a (0,0) point or origin was established at a
fence corner on the northern side of die former sewage treatment plant The grid was
completed by inserting wire flags into the ground, positioned at 5-foot intervals. Grid
coordinates represent the distance in feet north and east of the grid origin. All
measurements were made by a WWES geophysicist using a 200-foot fiberglass tape. An
in-depth discussion pertaining to GPR surveys is contained in Appendix B.

The GPR survey was performed by first calibrating the unit. Calibration included
setting the GPR to a range of either 40 or 50 nanoseconds (ns), and setting filters to a
band pass between 10 and 50 cycles per scan. Surface, middle and deep gains were
adjusted to give optimum response over the entire range for which the instrument was
set Subsequent to system calibration GPR transects of varying lengths were completed
along established grid lines, using a 500 megahertz (Mhz) transducer/receiver. Appendix
C describes in more detail GPR surveys and the interpretation of the results.

1.3 FINDINGS

Digester

The digester is an enclosed concrete vault varying in height from 15 to 18 feet deep in its
deepest point There is a sludge at the base of the digester approximately eight inches
thick. There is very little water in the digester, and it is void of soil or other solid
material. The piping into and out of the digester is visible from above through a small
opening that is covered by metal grating. The overall integrity of the digester appears
good with no apparent cracks or fractures in the structure.
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Final Clarifier

Directly north of the digester is the final clarifier which appears to have been connected
to the digester via underground piping. The final clarifier is an open top concrete
structure adjacent to the digester and boiler room. Sand and gravel soils fill this vault to
a depth of 12 to 14 feet. There is a black sludge approximately one foot thick at the base
of the final clarifier below the granular fill. The water level is between six and seven feet
below grade within the clarifier (ground water is reported to be 13 to 15 below the
surface in that area).

Boiler Room

The boiler room is accessible via a door and stairway. There is water within the boiler
room starting at a depth about 10 feet below grade. There is no evidence of any sludge
or visible contamination in the boiler room.

Primary Clarifier

The primary clarifier is located immediately adjacent to the boiler room, and it is similar
in size to the final clarifier. It is a concrete structure that appears to have sand and gravel
soils placed within this open top unit The soils extend to a depth of six to seven feet
below grade before encountering a water layer. The soils are wet to a total depth of 13 to
15 feet There is a one foot layer of sludge on top of a concrete surface at the base of the
clarifier below the granular fill at a depth of 15 feet

Trickling Filter

The trickling filter is located along the east side of the Sewage Treatment Plant Samples
were not collected in this unit based upon die unlikely possibility of collecting a
representative sample in this area. The trickling filter is an open-ended unit having an
outer concrete structure containing gravel and small stones. There is no visible evidence
of staining, sludge or waste material in this location.

Underground Storage Tank

The GPR survey conducted in a grassy area north of the former Sewage Treatment Plant
was successful in locating an apparent underground tank. Two GPR records, Figures 1.3
and 1.4, contain reflections of the tank. Figure 1.3 was obtained during the completion
of transect 1, which was oriented in a direction perpendicular to the long axis of the
tank. Figure 1.4 is the record obtained from transect 2, which was oriented in a direction
parallel to the long axis of the tank. As shown in figure 1.2, transect 1 was conducted
from west to east along grid line 18N. Transect 2 was conducted from south to north
along grid line 12E.
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m The hyperboh'c reflection shown in Figure 1.3 is interpreted to be a reflection of the
curved surface of the tank along its short dimension. The strong electrical contrast
between the tank and the surrounding soils also produces the multiple reflections of the

«• tank surface. The relatively flat reflection shown in Figure 1.4 is the top of the long
dimension of the tank.

"" The reflections indicate that the tank is approximately 6 to 6.5 feet long and 4 to 4.5 feet
wide. Based on a two way travel time of approximately 4.5 nanoseconds per foot for
electromagnetic waves traveling through dry, sandy soil, the top of the tank is
approximately 1.5 feet below the ground surface.

A portion of the GPR record from Figure 1.4, immediately to the left of the tank
reflection contains a curved reflector with a blank zone below it. This may be due to an
area of uniform fill with a surface layer of topsoil.

In summary, the Sewage Treatment Plant investigation found a sludge material in the
digester, primary and final clarifier. A general inspection of the Plant showed no

m obvious signs of cracks, decay or demolition. It appears that the Plant is accessible to
precipitation and not likely in contact with the ground water.

* 1.4 DISCUSSION AND CONCLUSIONS

Table 1.1 represents the analytical results of the three samples collected from the
* digester, and primary and final clarifiers. The samples were a dark sludge and appeared

to be representative of the waste material in the Sewage Treatment Plant The samples
appeared to have an oily sheen and a hydrocarbon odor. The analytical results show
detectable concentrations of PCB in only one of the three samples. The sample from the
digester contained .046 mg/kg (ppm) of Aroclor 1260 PCB while the primary and final

— clarifier were non-detectable for PCB. The analytical sheets are presented in Appendix
C, and the accompanying chain-of-custody sheets appear in Appendix D.

« The data suggest that there is minimal PCB contamination in the Sewage Treatment
Plant Because of the insignificant PCB concentration, there is a high probability that the
Sewage Treatment Plant would be classified as non-PCB for remediation purposes.

*
Based upon the higher water level (6-7 feet below grade) inside the clarifiers than the
surrounding area (15 feet below grade), precipitation is likely pooling inside both the

" primary and secondary clarifiers, as opposed to leaking out of the concrete structure to
the ground water table below. Also, based upon the minimal amount of water in the
digester, it appears that the concrete floor and sidewalls are preventing ground water
infiltration into the digester.

a- As a result of the findings from the GPR survey, we believe that there is one
underground storage tank, 6 feet long by 4 feet wide, located at the site Sewage
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Treatment Plant The location of the tank is shown in Figure 1.3. The top of the tank is
approximately 1.5 feet below the ground surface and it is oriented in the north-south
direction. Due to the "white out" or significant decrease in amplitude of the reflected
electromagnetic wave this area needs to be further investigated.

lift
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2.0 BUTLER BUILDING

2.1 BACKGROUND

The Butler Building is a small (approximately 10,600 square feet) annex located at the
southwest corner of the main building. The building is primarily used as a storage area.
Figure 2.1 is a schematic of the Butler Building and the adjacent drain lines.

2.2 SAMPLE PLAN

The purpose of this phase is to determine the extent of PCB contamination on the
concrete floor, and the presence of any contaminants in the adjacent drain lines. The
sampling consists of seven wipe samples in the areas designated on Figure 2.1, and two
grab samples in the sumps on the north and east side of the building.

The wipe samples were collected according to WWES Standard Operating Procedure as
shown in Appendix E. The procedure calls for wiping a pre-determined 100cm2 area
with a hexane-soaked gauze pad. Stainless steel forceps are used to remove the gauze
from the container, collect the sample and return it to the container. The forceps are
decontaminated with hexane between sample collection. An equipment blank is analyzed
at the completion of the sampling activities to determine if any cross-contamination
could have occurred during sampling. In addition, a trip blank is analyzed upon
submittal of the samples to the laboratory to insure that cross-contamination did not
occur between the samples during the transfer from the field to the laboratory.

The sample plan directed that a sediment sample be collected from each of the two
sumps. The two grab samples were collected in clean glass containers that are labeled
with appropriate sampling information including the sample location, time, date,
sampler's initials and project identification.

2.3 FINDINGS

The Butler Building contained numerous pieces of equipment and surplus articles that
were not being used for production. The area was used for storage only, as the
production areas are located in the main plant immediately to the north. The surface of
the floor is concrete, and it appears to be slightly coated with dirt and oil. The visual
appearance of the concrete is good with no apparent cracks or holes observed during the
field investigation. A review of the area resulted in identifying only one covered
manhole in the north central portion of the Butler Building that appeared to be connected
to the sanitary sewer/floor drains of the main plant to the north. However, there are two
sumps located immediately adjacent to the building.
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The outside sump on the southeast corner of the Butler Building contained a combination
of liquid and sediments. The inside sump in the northwest corner of the building was
sediment-free. The liquids in both sumps were dark in color, but had the viscosity more
similar to water than oil. The sediments in the southeast corner were also dark in color
with no unusual odor or sheen in the sample. The sediments were collected from the
base of the southeast sump as directed in the sample plan.

2.4 DISCUSSION AND CONCLUSIONS

The analytical results of the sampling within the Butler Building indicated detectable
levels of PCB in various locations on the floor and within one sump. Figure 2.1 shows
the sampling locations, and Table 2.1 presents the corresponding analytical data. Each of
the wipe samples had detectable concentrations of PCB except sample 3A which had
elevated detection levels. The maximum PCB concentrations in the five wipe sampling
locations were below 30 ug/100 cm2. The trip blank and the equipment blank were both
non-detectable for PCB as shown on actual laboratory sheets in Appendix C. The
analytical sheets are presented in Appendix C, and the accompanying chain-of-custody
records appear in Appendix D.

The sump in the northwest corner of the Butler Building had .003 mg/1 (ppm) of PCB
Aroclor 1260 in the water (sediment-free) phase. This location is believed to be
contained within a concrete structure and not directly accessible to the environment.

The outside sump near the southeast corner of the Butler Building had no detectable
concentrations of PCB in the sediments.

In summary, the Butler Building was investigated for PCB contamination in the two
sumps and in five locations on the concrete floor. The results of the analyses indicated
minimal PCB contamination in the Butler Building. There appears to be a thin layer of
dirt and oil on the concrete floor with numerous articles being stored in the area. The
two sumps are accessible to liquids spilled in the area. The southeast sump has a
combination of liquid and sediments while the northwest sump contained only liquids.
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3.0 DRAINAGE DITCH AND AREA
v

ADJACENT TO THE ELECTRICAL SUBSTATION

3.1 BACKGROUND

The drainage ditch extends southeast of the main plant from a headwall abutment at the
northern end (see Figure 3.1) to a weir and skimming device to the south. Water from
the facility was discharged to the ditch from floor and storm water drains on the north
end and sanitary drain lines to the south at the Sewage Treatment Plant near the oil
skimmer. The oil skimmer and weir were installed in 1971. In 1973 the Sewage
Treatment Plant was disconnected, and the sanitary waste water was routed to the
municipal system that by-passed the ditch.

A preliminary investigation of the drainage ditch in October 1989 revealed PCB
contamination in the sediments of the ditch. A total of five sediment samples were
collected and analyzed for PCB. The concentrations ranged from 1.6 to 120 mg/kg.

3.2 SAMPLE PLAN
f

The sampling plan was designed to further define the extent of any PCB contamination in
the ditch and the surface soils adjacent to the Consumers Power electrical substation that
is immediately north of the ditch (see Figure 3.2). In addition, a total of four samples
were collected and analyzed for volatile organic compounds (VOCs) and die Michigan
10 metals. The area of investigation includes the ditch from the electrical substation to a
point 1,450 feet south. The sampling locations were determined with guidance from the
October 25,1990 MDNR draft document, "Verification of Soil Remediation".

Uniformly spaced surface soil and sediment samples (see Figure 3.1) were collected from
the sidewalls and the bottom of the ditch. The samples were a composite of the surface
to a 0.5 foot depth. The samples were collected with a stainless steel spatula that was
decontaminated with a high pressure wash prior to initiating the sampling activities. A
new instrument was used for each sample location. A separate pair of chemical resistant
gloves was used to collect each of the individual samples.

The samples were collected in clean glass containers that were labeled with the
appropriate sampling information including the sample location, time, date, sampler's
initials and project identification.

3.3 FINDINGS

The ditch is approximately 7 feet deep and 4 to 5 feet wide at its base. Surface water
varying in depth from 1 to 2 feet was observed to flow freely from the north concrete
abutment to the weir and skimmer to the south at the time of sample collection. The
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• sediments in the center of the ditch above the weir displayed an organic odor and
appeared to be stained with oil or another dark material. The soil samples on the
sidewalls of the ditch were mainly sand and top soil.

m*

Surface water is entering the ditch from the north via a 24-inch drainline at the concrete
abutment near the electrical substation. It appears that the surface water flow essentially
terminates at the weir/skimmer with very little surface flow beyond that point The ditch
is less defined as it passes south of the Sewage Treatment Plant due to the greater

m vegetation and shallower center-line depth of the ditch.

At distances 450 feet or greater from the concrete abutment at the north end of the ditch,
• the soil/sediment samples were not visibly stained, nor did the samples exhibit any

unusual odors. The soil in the center of the ditch beyond the weir/skimmer is damp,
although it did not contain any standing or flowing water at the time of the field

• investigation.

The following sections detail results of analytical data on soils collected from the
** drainage ditch and areas adjacent to the electrical substation (see Figure 3.1). Analytical

data have been compared to Type B criteria, when available, as calculated according to
— the administrative rules for Act 307.

3.3.1 PCB ANALYSES

Analytical data from drainage ditch soil samples analyzed for PCBs are presented in
Table 3.1. PCBs were detected in nine (9) samples. Soil from sample 1+15 was found to

m contain 84 mg/kg (ppm) of PCB Aroclor 1248, which exceeds the Michigan Act 307
Type B criteria (based on direct human contact) or for PCBs in soils (1 mg/kg). It is
possible that matrix interferences may have resulted in the elevated detection limits for

*• other PCB aroclors in sample 1+15. No other samples were found to contain PCBs at
concentrations exceeding Type B criteria.

*• Three (3) consecutive soil samples were collected at distances of 1400, 1425 and 1450
feet south of the concrete abutment at the north end of the ditch. The samples were
analyzed for PCB, and the results indicated that the samples were non-detectable for
PCBs. No additional samples were collected and analyzed beyond the three (3) samples.

„ 3.3.2 VOLATILE ORGANIC ANALYSES

Four (4) soil samples taken from the drainage ditch were analyzed for volatile organic
im compounds. The results of these analyses are presented in Table 3.2. Certain volatile

chemicals were detected in some of the soil samples, including low levels of
chlorobenzene, ethylbenzene, toluene, xylene, 1,2-dichlorobenzene, 1,3-dichlorobenzene,

«* and 1,4-dichlorobenzene. Soil sample 1+15 (drainage ditch) was the only sample which
contained levels of 1,4-dichlorobenzene that exceed relevant Act 307 Type B soil
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criterion. No other VOCs detected in the soil samples were found to exceed Type B soil
criteria.

3.3.3 INORGANIC ANALYSES

Four soil samples taken from the drainage ditch area were analyzed for inorganics. As
indicated in Table 3.3, most samples contained levels of inorganic constituents that
exceed Act 307 Type B soil criteria, (although no Type B criteria are currently available
for barium, copper, or lead). Act 307 Type A criteria may also need to be considered for
these constituents.

3.4 DISCUSSION AND CONCLUSIONS

One (1) soil sample from the drainage ditch area above the weir (sample 1+15) was
found to contain PCB Aroclor 1248 and 1,4-dichlorobenzene at levels exceeding relevant
Type B soil criteria. The limited downstream extent of PCB contamination in the ditch
was defined by three (3) consecutive soil samples which were found to be non-detectable
for PCBs. Several inorganic parameters were also found to exceed Type B soil criteria in
four (4) ditch soil samples. Because the inorganic constituents occur naturally in soils,
they are more appropriately compared to Type A criteria based on naturally-occurring
local background.
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4.0 SANITARY SEWER AND

FLOOR DRAIN LINE NETWORK

4.1 BACKGROUND

The sanitary sewer line is located beneath the main building and extends out of the main
building to the south (Figure 1.0). The sanitary sewer is a potential environmental
concern.

4.2 SAMPLE PLAN

The purpose of this phase was to determine if there is PCB contamination in the sanitary
sewer and floor drain line network of the facility. The overall flow is from north within
the main plant to the south towards the former Sewage Treatment Plant The sampling
plan consisted of collecting sediment/water samples from six (6) manholes in the exterior
and interior of the south end of the main building. The sampling locations were
identified (SS-1 to SS-6) and are shown on Figure 1.0. The sampling plan specified that
the sediments at the base of the manholes be collected for analysis. In the absence of
sediments a composite water sample is collected.

A sampling trierXauger was used to collect the sample from each of the manholes except
in SS-5 where a stainless steel bailer was used. Access was obtained by removing the top
cover and lowering the sampling instrument into the manholes. The sampling equipment
was decontaminated with a soapy water and hexane rinse between sample locations. A
separate pair of chemical resistant gloves was used to collect each of the individual
samples.

In addition, two (2) wipe samples (W-IA and W-2A) were collected outside of the south
entrance to the main building (see Figure 1.0).

The samples were collected in clean glass containers that were labeled with the
appropriate sampling information including the sample location, time, date, sampler's
initials and project identification.

4.3 FINDINGS

The Sanitary Sewer and Floor Drain Line Network investigation included a visual
evaluation of the material in the subsurface locations. In five of the six sample locations
there were sufficient sediments for sample collection. SS-5 (see Figure 1.0) did not
contain any sediments, and it was sampled for liquids only. In all six sample locations
the water was dark and there was a sheen of oil on the surface of the liquid. The
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sediments were also dark and there was a distinguishable organic odor within the
samples. The manholes were approximately four feet wide and eight feet deep. There
appeared to be subsurface piping that connected the manholes together into one or two
common systems. All of the manholes were covered and there was a film of epoxy
coating over the lids of the manholes.

The analytical results of the six manholes and the two wipe samples indicated detectable
concentrations of PCB in six of the eight samples. The sediment samples from the five
manholes contained between .159 and 13.366 mg/kg (ppm) of PCB. The water sample
from SS-5 was non-detectable for PCB. One of the two wipe samples collected from the
entrance on the south end of the plant near the truck bay and manhole SS-1 had 44
ug/100cm2 of PCB and the other sample was non-detectable.

4.4 DISCUSSION AND CONCLUSIONS

Table 4.1 presents the analytical results of the samples collected and analyzed in the
Sanitary Sewer and Drain Line Network. PCB was detected in the sediments of the five
(5) manholes at concentrations (<50 ppm). The analytical result from the water sample
collected from SS-5 was non-detectable. It appears that the water contains an oily
material based on visual observations. The concentration of the one wipe sample that
detected PCB was below 50 ug/100cm2.

The analytical sheets are presented in Appendix C, and the accompanying chain-of-
custody records appear in Appendix D.
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APPENDIX A

SITE PHOTOGRAPHS



Client
Project No.:
Date:

Benteler
21981
June 21,1991

Photographic Log

WW Engineering & Science
5555 Glenwood Hills Parkway, SE • PO Box 874

Grand Rapids, Ml 49588-0874(616)942-9600

a member of Summn Environmental Group, Inc

Comments: Sewage Treatment Building, Ground Penetrating Radar

Comments: Sewage Treatment Building, Ground Penetrating Radar



Client
Project No.:
Date:

Benteler
21981
June 21,1991

WW Engineering & Science
5555 Gtenwood Hills Parkway, SE • PO Box 874

Grand Rapids, Ml 49588-0874 (616) 942-9600

a member of Summit Environmental Group, Inc.

Photographic Log

Comments: Sewage Treatment Plant, Digester Right Background

Comments: Sewage Treatment Building, Final Clarifier



Client
Project No.:
Date:

Benteler
21981
June 21, 1991

WW Engineering & Science
5555 Glenwood Hills Parkway, SE • PO Box 874

Grand Rapids, Ml 49588-0874 (616) 942-9600

a member of Summit Environmental Group, Inc

Photographic Log

5V V, •>' >'/,J*v '"—-

Comments: Sewage Treatment Building, Primary Clarifier



Client
Project No.:
Date:

Benteler
21981
June 21,1991

WW Engineering & Science
5555 Glenwood Hills Parkway, SE • PO Box 874

Grand Rapids, Ml 49588-0874 (616) 942-9600

a member of Summit Environmental Group, Inc.

Photographic Log

Comments: Wipe Sample #1 A, Sanitary Sewer and Floor Drain
Line Network

Comments: Wipe Sample #2A, Sanitary Sewer and Floor Drain
Line Network



Client
Project No.:
Date:

Benteler
21981
June 21,1991

Photographic Log

WW Engineering & Science
5555 Glenwood Hills Parkway, SE • PO Box 874

Grand Rapids, Ml 49588-0874 (616) 942-9600

a member of Summit Environmental Group, Inc

Comments: Sump Sample #8, Next to Butler Building, Outside

Comments: Butler Building, Wipe Sample #3A



Client
Project No.:
Date:

Benteler
21981
June 21,1991

WW Engineering & Science
5555 Glenwood Hills Parkway, SE • PO Box 874

Grand Rapids, Ml 49588-0874 (616) 942-9600

a member of Summit Environmental Group, Inc

Photographic Log

Comments: Butler Building, Wipe Sample #5A

Comments: Butler Building, Wipe Sample #6A



Client
Project No.:
Date:

Benteler
21981
June 21,1991

Photographic Log

WW Engineering & Science
5555 Glenwood Hills Parkway, SE • PO Box 874

Grand Rapids, Ml 49588-0874 (616) 942-9600

a member of Summit Environmental Group, Inc

Comments: Sump Sample #7, inside Butler Building

Comments: Butler Building, Wipe Sample #4A



Client
Project No.:
Date:

Benteler
21981
June 21,1991

Photographic Log

WW Engineering & Science
5555 Glenwood Hills Parkway, SE • PO Box 874

Grand Rapids, Ml 49588-0874 (616) 942-9600

a member of Summit Environmental Group, Inc.

Comments: Butler Building, Wipe Sample #7 A



Client
Project No.:
Date:

Benteler
21981
June 21,1991

Photographic Log

WW Engineering & Science
5555 Glenwood Hills Parkway, SE • PO Box 874

Grand Rapids, Ml 49588-0874 (616) 942-9600

a member of Summit Environmental Group, Inc.

Comments: Electric Station, East and West Sample Locations

Comments: Station 0+63, West Sidewall



Client
Project No.:
Date:

Benteler
21981
June 21, 1991

WW Engineering & Science
5555 Glenwood Hills Parkway, SE • PO Box 874

Grand Rapids, Ml 49588-0874 (616) 942-9600

a member of Summit Environmental Group, Inc

Photosravhic Lo

Comments: Station 1+15, Centerline Ditch

Comments: Station 1+46, East Sidewall



Client
Project No.:
Date:

Benteler
21981
June 21,1991

Photographic Log

WW Engineering & Science
5555 Glenwood Hills Parkway, SE • PO Box 874

Grand Rapids, Ml 49588-0874 (616) 942-9600

a member of Summit Environmental Group, tnc

Comments: Station 2+30, East and West Sidewall

Comments: Station 3+25 Centerline Ditch



Client
Project No.:
Date:

Benteler
21981
June 21,1991

WW Engineering & Science
5555 Glenwood Hills Parkway, SE • PO Box 874

Grand Rapids, Ml 49588-0874(616)942-9600

a member of Summit Environmental Group, Inc

Photographic Log

Comments: Station 4+38, West Sidewall

Comments: Station 5+20, East and West Sidewall



Client
Project No.:
Date:

Benteler
21981
June 21,1991

WW Engineering & Science
5555 Glenwood Hills Parkway, SE • PO Box 874

Grand Rapids, Ml 49588-0874(616)942-9600

a member of Summit Environmental Group, Inc.

Photographic Lo.

Comments: Station 6+25, Centerline Ditch

Comments: Station 7+25, Ditch Centerline and West Sidewall
Station 7+20, East Sidewall



Client
Project No.:
Date:

Benteler
21981
June 21,1991

WW Engineering & Science
5555 Glenwood Hills Parkway. SE • PO Box 874

Grand Rapids, Ml 49588-0874 (616) 942-9600

a member of Summit Environmental Group, Inc

Photographic Log

Comments: Station 8+75, Centerline Ditch

Comments: Station 10+00, Centerline Ditch



Client
Project No.:
Date:

Benteler
21981
June 21,1991

WW Engineering & Science
5555 Glenwood Hills Parkway, SE • PO Box 874

Grand Rapids, Ml 49588-0874 (616) 942-9600

a member of Summit Environmental Group, Inc

Photographic Lo,

Comments: Station 11+25, Centerline Ditch

Comments: Station 12+50 Centerline Ditch



Client
Project No.:
Date:

Benteler
21981
June 21,1991

WW Engineering & Science
5555 Glenwood Hills Parkway, SE • PO Box 874

Grand Rapids, Ml 49588-0874 (616) 942-9600

a member of Summit Environmental Group, Inc.

Photographic Log

Comments: Sewer Sample #6, Inside Plant

Comments: Sewer Sample #1, Outside Plant



Client
Project No.:
Date:

Benteler
21981
June 21,1991

WW Engineering & Science
5555 Glenwood Hills Parkway, SE • PO Box 874

Grand Rapids, Ml 49588-0874 (616) 942-9600

a member of Summit Environmental Group, Inc

Photographic Log

Comments: Sewer Sample #2, Truck Loading Bay Outside

Comments: Sewer Sample #3, Parking Lot



Client
Project No.:
Date:

Benteler
21981
June 21, 1991

WW Engineering & Science
5555 Glenwood Hills Parkway, SE • PO Box 874

Grand Rapids, Ml 49588-0874 (616) 942-9600

a member of Summit Environmental Group, Inc.

Photographic Log

Comments: Sewer Sample #4, Between headwall and Power Station



Client
Project No.:
Date:

Benteler
21981
June 21,1991

WW Engineering & Science
5555 Glenwood Hills Parkway, SE • PO Box 874

Grand Rapids, Ml 49588-0874 (616) 942-9600

a member of Summit Environmental Group, Inc

Photographic Log

Comments: Sewage Treatment Building Storm Water Sewer

Comments: Sewer Sample #5, Outside Plant
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A-32
VERSION 1: 1991

GROUND PENETRATING RADAR SURVEYS

GENERAL

Ground Penetrating Radar (GPR) instruments transmit, receive, and record subsurface
electromagnetic signals at frequencies ranging from 80 MHz to over 1000 MHz. They
function very much like conventional radar; conductive objects below the surface reflect
the transmitted electromagnetic signal, and a receiver detects the reflected signal which is
recorded or stored by the instrument. The signal is recorded using a strip chart recording
unit, and the result is a continuous profile of the radar signal.

The depth of investigation of the GPR is dependent upon the depth of penetration of the
emitted radar signal. The penetration depth of the radar signal is limited in areas of high
near-surface conductivity. This typically includes areas which have. near-surface
materials containing a large percentage of clay and/or silt, as well as highly saline ground
water. The penetration depth of the GPR is generally unaffected by concrete slabs unless
a large amount of closely spaced steel reinforcement is present.

BURIED OBJECTS

Since metallic objects present in the subsurface represent a substantial change in
conductivity relative to typical soils, radar signals are strongly reflected from buried
metallic objects. The size and shape of the reflected radar signal are used to evaluate the
type of object causing the reflection. Buried underground storage tanks (USTs) usually
generate a very diagnostic hyperbolic-shaped radar reflection when surveyed
perpendicular to the long axis of the UST. The time required for the radar to travel to the
UST and back allows an estimate to be made of the depth of burial of the UST.

STRATIGRAPHIC APPLICATION

The GPR can also be used to map subsiirface stratigraphy, bedrock, fill zones, and depth
to water table. Changes in subsurface conductivity which are related to stratigraphy can
be imaged by the GPR yielding a cross section of subsurface conductivity variation.
Typical stratigraphic related conductivity variations include the degree of water
saturation and salinity, and clay content. The GPR has also been used to successfully
map subsurface contaminant plumes such as hydrocarbons floating on the water table.

DATA INTERPRETATION

Interpretation of the recorded data utilizes time-distance relationships between the ground
surface and subsurface changes in conductivity which reflect the radar signal. In general,
the greater the time interval between transmission and reception of the radar signal, the
greater the depth of the conductivity change or reflector.

gg f: & c:\Era\WORDBANK\A-32



A-32
VERSION 1: 1991

INSTRUMENT DESCRIPTION

The GSSI SIR System 3 Radar consists of a transducer (transmitter/receiver), a
console/recorder, a control cable and a remote marker. The recorder is approximately
18" by 18" by 9" and weighs about 40 pounds. The console consists of the electronic
controls for generating the radar signal and for filtering, amplifying, and recording the
data.

The transducers vary in size and shape. The units are small enough to be moved by one
person. Some are dragged across the ground surface, others roll on wheels. The
transducer is connected to the control unit using a 100-foot cable.

INITIAL SET-UP AND CALIBRATION

Connect power cable and control cable to the console.

* Connect the control cable to the transducer and attach the remote marker to the
transducer.

Set the instrument switch positions as follows:

Power OFF
Print Polarity ±
Paper Take-Up AUTO
Lines/Inch 100
Scans/Sec 16
Surface Adjust to site conditions
Center Adjust to site conditions
Deep Adjust to site conditions
Range Adjust to survey objectives
Calibrator/Marker CENTER POSITION
Range 100/1000 Adjust to survey objectives
Radar Speed XI
Marker FULL
Scale Lines ON
Threshold 50%
Filters JQ, 5Q
Auto/Manual AUTO
XMIT Rate 5Q
Mode RADAR
Clock INT
Print/Stby/Remote STBY

* Turn the power on.

Locate the transducer at the survey area and adjust the gain settings using the
procedure outlined in the manual.

* Switch the calibrator/marker switch up, and record the calibrator signal.

gg f: & c:\EDIVWORDBANK\A-32



A-32
VERSION 1: 1991

DATA COLLECTION

Data are collected by walking the transducer at a relatively constant speed over chosen
profile lines at the site. Each of the records must be labeled, and the location of the
profile noted. Marks should be placed on the record at a minimum of 10-foot intervals.

Survey locations will be gridded in the field. Specific areas of interest may be surveyed
in greater detail. A set of field parameters must be defined, and those settings should be
used at all locations.

DOCUMENTATION

The instrument generates analog paper records. These records will be marked and any
notes will be copied to each individual record. Daily notes will also be gathered.

i»
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APPENDIX C

ANALYTICAL SHEETS



N N M E N T A L L A B O R A T O R

WW ENGINEERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

I O N

CLIENT: BENTELER INDUSTRIES, INC.
PROJECT NO. : 26363
LOCATION:
SAMPLED BY: E. MEYERS/D. PIERCE
DESCRIPTION: PCB ANALYSIS

DATE SAMPLED: 05/03/91 TIME:
DATE RECEIVED: 05/03/91 TIME: 2:55 PM
DATE COMPLETED: 05/28/91
SCHEDULED COMPLETION: 05/24/91
ANALYST: Of
QUALITY CONTROL REVIEW BY: W
WORKSHEET NO: 4

DETECTION UNITS
LIMIT

LAB SAMPLE NO:

PRIMARY
CLARIFIER

64359

#8 SB OF
BUILDING

64360

PCS: AROCLOR 1242

PCB: AROCLOR 1248

PCB: AROCLOR 1254

PCB: AROCLOR 1260

<33

<33

<33

<33

<33

<33

<33

<33

33

33

33

33

ug/kg

ug/kg

ug/kg

ug/kg

TIME SAMPLED: 10:40 AM 12:25 PM

••••••••••••••••••••••••••••••••••••••••••••••î  WW Engineering & Science

5555 GLENWOOD HILLS PARKWAY Sf- • PO BOX o74 • GRAND RAPIDS Ml 4>> V ^ ( 3~ I • < . it ) >i t >'



O N M E N T I V I

WW ENGINEERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: BENTELER INDUSTRIES, INC.
PROJECT NO.: 26363
LOCATION:
SAMPLED BY: E. MEYERS/D. PIERCE
DESCRIPTION: PCB ANALYSIS

LAB SAMPLE NO:

#7
NW SUMP

64361

DATE SAMPLED: 05/03/91 TIME: 12:15 PM
DATE RECEIVED: 05/03/91 TIME: 2:55 PM
DATE COMPLETED: 05/28/91
SCHEDULED COMPLETION: 05/24/91
ANALYST: MK
QUALITY CONTROL REVIEW BY: mi
WORKSHEET NO: 5

DETECTION UNITS
LIMIT

PCS: AROCLOR 1242

PCB: AROCLOR 1248

PCB: AROCLOR 1254

PCB: AROCLOR 1260

<2.0

<2.0

<2.0

3.0

2.0

2.0

2.0

2.0

ugr/1

ugr/1

ug/1

ug/I

WW Engineering &
5555 GLENWOOD HILLS PARKWAY 3E • PO POX d' I • GRAND RAPIDS Ml '<">' J" r ->~ \



E N V I R O N M E N T A L L A B O R A T O R Y D I V I S i O N

WW ENGINEERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: BENTELER INDUSTRIES, INC.
PROJECT NO.: 26363
LOCATION:
SAMPLED BY: E. MEYERS/D. PIERCE
DESCRIPTION: PCB ANALYSIS

LAB SAMPLE NO:

DATE SAMPLED: 05/02/91 TIME:
DATE RECEIVED: 05/03/91 TIME: 8:00 AM
DATE COMPLETED: 05/28/91
SCHEDULED COMPLETION: 05/24/91
ANALYST: MK,GW
QUALITY CONTROL REVIEW BY: WH
WORKSHEET NO: 9

SS #1 SS #2
TRUCK BAY

SS #3 SS #4
PARK LOT POWER ST.

DETECTION UNITS
LIMIT

64234 64235 64236 64237

PCB: AROCLOR 1242

PCB: AROCLOR 1248

PCB: AROCLOR 1254

PCB: AROCLOR 1260

<33

11,000

<33

2,300

<4,100

<4,100

<33

4,400

<33

<33

<33

60

<33 varies ug/kg

12,000 varies ug/kg

<33 33 ug/kg

1,100 varies ug/kg

TIME SAMPLED: 1:45 PM 2:10 PM 2:30 PM 3:00 PM

WW Engineering &
5555 GLENWOOD HILLS PARKWAY SE • PO BOX &7 } • GRAND RAPIDS Ml o,1 1-, ' 4 - T, n,< 1 i > ), ,



N N M

WW ENGINEERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: BENTELER INDUSTRIES, INC.
PROJECT NO.: 26363
LOCATION:
SAMPLED BY: E. MEYERS/D. PIERCE
DESCRIPTION: PCB ANALYSIS

DATE SAMPLED: 00/00/00 TIME:
DATE RECEIVED: 05/03/91 TIME: 8:00 AM
DATE COMPLETED: 05/28/91
SCHEDULED COMPLETION: 05/24/91
ANALYST: MK
QUALITY CONTROL REVIEW BY: VIE
WORKSHEET NO: 10

SS #6 FINAL
IN BLDG. CLARIFIER

DETECTION UNITS
LIMIT

LAB SAMPLE NO: 64238 64239

DIGESTER
SLUDGE

64241

PCB: AROCLOR 1242

PCB: AROCLOR 1248

PCB: AROCLOR 1254

PCB: AROCLOR 1260

<33

130

<33

310

<33

<33

<33

<33

<240

<240

<33

46

varies

varies

33

33

ug/kg

ug/kg

ug/kg

ug/kg

DATE SAMPLED:

TIME SAMPLED:

5/2/91

4:00 PM

5/2/91

4:50 PM

4/30/91

11:00 AM

•••••'••••'̂ ••̂ •••••̂ •̂ •̂ oBBMBMBMBBBBMBHBBî ^m WW Engineering & Science1^
5555 GLENWOOD HILLS PARKWAY SE • PO BOy P7-i • GRAND RAPIDS ,V1I !'i >8,S na~ I • ' n > l i •> •)• r>r



E N V I R O N M E N T A L L A B O R A T O R Y D I V I S I O N

ENVIRONMENTAL LABORATORY DIVISION

CLIENT: BENTELER INDUSTRIES, INC.
PROJECT NO.: 26363
LOCATION:
SAMPLED BY: E. MEYERS/D. PIERCE
DESCRIPTION: PCB ANALYSIS

LAB SAMPLE NO:

SS #5
PLANT

64240

DATE SAMPLED: 05/02/91 TIME: 3:10 PM
DATE RECEIVED: 05/03/91 TIME: 8:00 AM
DATE COMPLETED: 05/28/91
SCHEDULED COMPLETION: 05/24/91
ANALYST: MK
QUALITY CONTROL REVIEW BY: WH
WORKSHEET NO: 11

DETECTION UNITS
LIMIT

PCB: AROCLOR 1242

PCB: AROCLOR 1248

PCB: AROCLOR 1254

PCB: AROCLOR 1260

<1,000

<1,000

<1,000

<1,000

1,000

1,000

1,000

1,000

ug/1

ugr/1

ug/1

ug/1

•̂•••••••••̂ ••••••••••̂ •̂ •̂ ••"̂ ^ •̂•••̂ ••••̂  WW Engineering &
5555 GLENWOOD HILLS PARKWAY SE • PO BOX 874 • GRAND RAPIDS Ml 411 .° J < )^ "4 • uiU.i ) ,^ 1, r 1, IT



V 1 M

WW ENGINEERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: BENTELER INDUSTRIES, INC.
PROJECT NO. :
LOCATION:
SAMPLED BY:
DESCRIPTION:

26363

DUDLEY PIERCE
SOIL ANALYSIS

DATE SAMPLED:
DATE RECEIVED:
DATE COMPLETED:

05/07/91
05/08/91
05/30/91

TIME:
TIME: 4:20 PM

SCHEDULED COMPLETION: 05/30/91
ANALYST: MK,GW
QUALITY CONTROL REVIEW BY: KVH
WORKSHEET NO: 15

0+62
W. WALL

LAB SAMPLE NO: 64634

PCB: AROCLOR

PCS: AROCLOR

PCS: AROCLOR

PCS: AROCLOR

1242 <33

1248 <33

1254 <33

1260 <33

1+46 2+30
E. WALL W. WALL

64635 64636

<33 <33

<33 <33

<33 <33

<33 <33

2+30
E. WALL

64637

<33

<33

<33

40

DETECTION
LIMIT

33

33

33

33

UNITS

ug/kg

ug/kg

ug/kg

ug/kg

TIME SAMPLED: 2:35 PM 2:45 PM 3:05 PM 2:55 PM



N M D I V I

WW ENGINEERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: BENTELER INDUSTRIES, INC.
PROJECT NO. : 26363
LOCATION:
SAMPLED BY: DUDLEY PIERCE
DESCRIPTION: SOIL ANALYSIS

LAB SAMPLE NO:

3+25
E. DITCH

64638

DATE SAMPLED: 00/00/00 TIME:
DATE RECEIVED: 05/08/91 TIME: 4:20 PM
DATE COMPLETED: 05/30/91
SCHEDULED COMPLETION: 05/30/91
ANALYST: MK,GW
QUALITY CONTROL REVIEW BY: KVH
WORKSHEET NO: 16

4+38
W. WALL

64639

7+25
W. WALL

64640

DETECTION UNITS
LIMIT

7+25
E. DITCH

64641

PCB: AROCLOR 1242

PCB: AROCLOR 1248

PCB: AROCLOR 1254

PCS: AROCLOR 1260

<120

190

<120

180

<33

<33

<33

<33

<33

<33

<120

<33

<120 varies

<120 varies

<33 varies

112 varies

ug/kg

ug/kg

ug/kg

ug/kg

DATE SAMPLED:

TIME SAMPLED:

5/7/91

3:10 PM

5/7/91

3:20 PM

5/8/91

9:15 AM

5/8/91

9:20 AM

'&^^ g Z< n nq & So
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WW ENGINEERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: BENTELER INDUSTRIES, INC.
PROJECT NO. : 26363
LOCATION:
SAMPLED BY: DUDLEY PIERCE
DESCRIPTION: SOIL ANALYSIS

LAB SAMPLE NO:

7+20
E. WALL

64642

DATE SAMPLED: 05/08/91 TIME:
DATE RECEIVED: 05/08/91 TIME: 4:20 PM
DATE COMPLETED: 05/30/91
SCHEDULED COMPLETION: 05/30/91
ANALYST: MK
QUALITY CONTROL REVIEW BY: KVH
WORKSHEET NO: 17

DETECTION UNITS
LIMIT

8+25 10+00
E. DITCH E. DITCH

64643 64644

11+25
E. DITCH

64645

PCB: AROCLOR 1242

PCB: AROCLOR 1248

PCB: AROCLOR 1254

PCB: AROCLOR 1260

<33

<33

<33

<33

<120

<120

<33

33

<400

<400

<60

90

<33 varies

<33 varies

<33 varies

60 varies

ug/kg

ug/kg

ug/kg

ug/kg

TIME SAMPLED: 9:25 AM 9:43 AM 9:48 AM 9:50 AM

I'.M ~ ,,•»-••"-. ?",.q •< Science ̂ //*



E N V I R O N M E N T A L L A B O R A T O R Y D I V I S I O

WW ENGINEERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: BENTELER INDUSTRIES, INC. ~ DATE SAMPLED: 05/08/91 TIME:
PROJECT NO.: 26363 DATE RECEIVED: 05/08/91 TIME: 4:20 PM
LOCATION: DATE COMPLETED: 05/30/91
SAMPLED BY: DUDLEY PIERCE SCHEDULED COMPLETION: 05/30/91
DESCRIPTION: SOIL ANALYSIS ANALYST: GW

QUALITY CONTROL REVIEW BY: KVH
WORKSHEET NO: 18

DETECTION UNITS
LIMIT

12+50 TPAN. AREA TRAN. AREA
E. DITCH E. SAMPLE W. SAMPLE

LAB SAMPLE NO: 64646 64647 64648

PCS: AROCLOR 1242 <120 <33 <33 varies ug/kg

PCB: AROCLOR 1248 <120 <33 <33 varies

PCS: AROCLOR 1254 <33 <33 <33 33 ug/kg

PCS: AROCLOR 1260 110 <33 <33 varies

TIME SAMPLED: 9:55 AM 10:20 AM 10:25 AM



E N V I R O N M E N T A L
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L A B O R A T O R Y V I S I O N

WW ENGINEERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: BENTELER INDUSTRIES, INC.
PROJECT NO.: 26363
LOCATION:
SAMPLED BY: DUDLEY PIERCE
DESCRIPTION: SOIL ANALYSIS

LAB SAMPLE NO:

1+15
E. DITCH

64649

DATE SAMPLED: 00/00/00 TIME:
DATE RECEIVED: 05/08/91 TIME: 4:20 PM
DATE COMPLETED: 05/30/91
SCHEDULED COMPLETION: 05/30/91
ANALYST: CCH,MK,GR,SAT,JW
QUALITY CONTROL REVIEW BY: KVH,CS
WORKSHEET NO: 19

DETECTION UNITS
LIMIT

5+20
E. WALL

64650

5+20
W. WALL

64651

6+25
E. DITCH

64652

MDNR SCAN 1 & 2

PCS: AROCLOR 1242

PCB: AROCLOR 1248

PCB: AROCLOR 1254

PCS: AROCLOR 1260

ENCLOSED ENCLOSED ENCLOSED

<13,000 <33 <33

84,000 <33 <33

<13,000 <33 <33

<13,000 <33 <33

ENCLOSED

<250 varies ug/kg

<250 varies ug/kg

<250 varies ug/kg

900 varies ug/kg

•l A I X A • CTr ̂  < ~ o ~>.-



E N V I R O N M E N T A L L A B O R A T O R Y D I V I S I O N

ENVIRONMENTAL LABORATORY DIVISION

CLIENT: BENTELER INDUSTRIES, INC.
PROJECT NO.: 26363
LOCATION:
SAMPLED BY: WILL BEATON
DESCRIPTION: PCB ANALYSIS

DATE SAMPLED: 05/10/91 TIME:
DATE RECEIVED: 05/10/91 TIME: 4:25 PM
DATE COMPLETED: 05/31/91
SCHEDULED COMPLETION: 05/31/91
ANALYST: MK,CCH
QUALITY CONTROL REVIEW BY: KVH
WORKSHEET NO: 20

DETECTION UNITS
LIMIT

#4A

LAB SAMPLE NO: 64864 64865 64866 64867

PCB: AROCLOR 1242

PCB: AROCLOR 1248

PCB: AROCLOR 1254

PCB: AROCLOR 1260

<10 <20

<10 <20

<10 <40

14 <40

<6.0

<6.0

<8.0

<8.0

<4.0 varies

<4.0 varies

<4.0 varies

6.5 varies

ug

ug

ug

ug

TIME SAMPLED: 11:45 AM 11:30 AM 12:05 PM 11:50 AM

WW Engineering & Science^// t
5555 GLENWOOD HILLS PARKWAY SE • PO BOX 874 • GRAND RAPIDS. Ml 49588-0874 • (616) 942-9600 FX (616) 942-6499



N V I R N M L A T O

WW ENGINEERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: BENTELER INDUSTRIES, INC.
PROJECT NO. : 26363
LOCATION: .
SAMPLED BY: . WILL BEATON
DESCRIPTION: PCS ANALYSIS

#5A

LAB SAMPLE NO: 64868

PCS: AROCLOR 1242 5.0

PCB: AROCLOR 1248 <4.0

PCB: AROCLOR 1254 <4.0

PCS: AROCLOR 1260 12

DATE SAMPLED: 05/10/91 TIME:
DATE RECEIVED: 05/10/91 TIME: 4:25 PM
DATE COMPLETED: 05/31/91
SCHEDULED COMPLETION: 05/31/91
ANALYST: CCH,MK
QUALnY CONTROL REVIEW BY: KVH
WORKSHEET NO: 21

DETECTION
LIMIT

#6A #7A EQUIP.
BLANK

64869 64870 64871

7.0 5.0 <1.0 varies

<4.0 <2.0 <l.O varies

<4.0 <2.0 <1.0 varies

14 4.0 <1.0 varies

UNITS

ug

ug

ug

ug

TIME SAMPLED: 12:20 PM 12:15 PM 12:25 PM 12:30 PM

WW engineering &

>- j GLbMWOOD HILLS PARKWAV oF • PO BOX 871 « GRMNI3 RAPID^ Ml I' i r 1 h i ) 1 n ) "> I



O N M E N B I V I

WW ENGINEERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: BENTELER INDUSTRIES, INC.
PROJECT NO.: 26363
LOCATION:
SAMPLED BY: WILL BEATON
DESCRIPTION: PCS ANALYSIS

LAB SAMPLE NO:

TRIP
BLANK

64872

DATE SAMPLED: 05/10/91 TIME:
DATE RECEIVED: 05/10/91 TIME: 4:25 PM
DATE COMPLETED: 05/31/91
SCHEDULED COMPLETION: 05/31/91
ANALYST: MK
QUALITY CONTROL REVIEW BY: KVH
WORKSHEET NO: 22

' DETECTION UNITS
LIMIT

PCB: AROCLOR 1242

PCS: AROCLOR 1248

PCB: AROCLOR 1254

PCS: AROCLOR 1260

1.0

1.0

1.0

1.0

ug

ug

ug

ug

WW Engineering & Science^^y •«



E N V R O N M E N T A t - L A B O R A T O R Y D I V I S I O N

WW ENGINEERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: BENTELER INDUSTRIES, INC.
PROJECT NO.: 26363
LOCATION:
SAMPLED BY: DUDLEY PIERCE
DESCRIPTION: SOIL ANALYSIS

LAB SAMPLE NO:

1+15
E. DITCH

64649

DATE SAMPLED: 00/00/00 TIME:
DATE RECEIVED: 05/08/91 TIME: 4:20 PM
DATE COMPLETED: 05/30/91
SCHEDULED COMPLETION: 05/30/91
ANALYST: CCH,MK,GR,SAT,JW
QUALITY CONTROL REVIEW BY: KVH,CS
WORKSHEET NO: 23

5+20
E. WALL

64650

5+20
W. WALL

64651

DETECTION UNITS
LIMIT

6+25
E. DITCH

64652

ARSENIC', TOTAL

BARIUM, TOTAL

CADMIUM, TOTAL

CHROMIUM,TOTAL

COPPER, TOTAL

LEAD, TOTAL

MERCURY,TOTAL

SELENIUM,TOTAL

SILVER,TOTAL

ZINC, TOTAL

DATE SAMPLED:

TIME SAMPLED:

5,380

219

9,170

145

590

588

780

217*

1,70(7

598

5/7/91

2:40 PM

5,750

24

93

5.4

8.5

11

<50

<50

34

15

5/7/91

3:25 PM

2,110

16

95

4.7

7.2

6.4

<50

<50

32

15

5/7/91

3:30 PM

4,750

86

8,630

447

457

376

566

729

4,400

1,880

5/8/91

9:05 AM

25

0.40

40

0.40

0.60

1.0

50

50

0.20

0.40

ug/kg

mg/kg

ug/kg

mg/kg

mg/kg

mg/kg

ug/kg

ug/kg

ug/kg

mg/kg

*QUALITY CONTROL PERFORMANCE CRITERIA NOT MET FOR THIS
PARAMETER, ALL OTHER PARAMETERS FELL WITHIN ACCEPTABLE
QUALITY CONTROL LIMITS.

t



E N V I R O N M E N T A L L A B O R A T O R Y D I V I S O N

WW ENGINEERING & SCIENCE
PRIORITY POLLUTANT ANALYSIS

TABLE 1
VOLATILE FRACTION

CLIENT: BENTELER INDUSTRIES, INC.
PROJECT NO.: 26363
SAMPLE: 1+15 E. DITCH

COMPOUND

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

2-CHLOROETHYLVINYL ETHER

CHLOROFORM

CHLOROMETHANE

1,1-DICHLOROETHANE

1,2-DICHLOROETHANE

1,1-DICHLOROETHYLENE

RESULT D.L.
(ug/kg )

* 10

* 10

* 10

* 10

* 10

500 10

* 10

* 10

* 10

* 10

* 10

* 10

DATE SAMPLED: 05/07/91 TIME: 2:40 PM
DATE RECEIVED: 05/08/91 TIME: 4:20 PM
DATE COMPLETED: 05/23/91

SAMPLE NO. 64649

COMPOUND RESULT D.L.
(ug/kg )

TRANS-1,2-DICHLOROETHYLENE

1,2-DICHLOROPROPANE

CIS-1,3-DICHLOROPROPYLENE

TRANS-1,3-DICHLOROPROPYLENE

ETHYL BENZENE

METHYLENE CHLORIDE

1,1,2,2-TETRACHLOROETHANE

TETRACHLOROETHYLENE

TOLUENE

1,1,1-TRICHLOROETHANE

1,1,2-TRICHLOROETHANE

TRICHLOROETHYLENE

TRICHLOROFUJOROMETHANE

VINYL CHLORIDE

*

*

*

*

98

*

*

*

31

*

*

*

*

*

10

10

10

10

10

10

10

10

10

10

10

10

10

10

*COMPOUND NOT PRESENT AT DETECTION LIMIT

WV =rc;~ee»ng 3 Science \/



E N V I R O N M E N T A L L A B O R A T O R Y D I V I S I O N

WW ENGINEERING & SCIENCE
PRIORITY POLLUTANT ANALYSIS

TABLE 1
VOLATILE FRACTION

CLIENT: BENTELER INDUSTRIES, INC.
PROJECT NO. : 26363
SAMPLE: 1+15 E. DITCH

COMPOUND

XYLENE

CIS-1,2 DICHLORO-

ETHYLENE

1.2 DICHLOROBENZENE

1.3 DICHLOROBENZENE

1.4 DICHLOROBENZENE

DATE SAMPLED: 05/07/91 TIME: 2:40 PM
DATE RECEIVED: 05/08/91 TIME: 4:20 PM
DATE COMPLETED: 05/23/91

RESULT
(ug/kg )

400

780

240

410

SAMPLE NO.

D.L.

10

10

10

10

10

64649



N V I R O N M E N T A L L A B O R A T O R Y D I V I S I O N

WW ENGINEERING ft SCIENCE
PRIORITY POLLUTANT ANALYSIS

TABLE 1
VOLATILE FRACTION

CLIENT: BENTELER INDUSTRIES, INC.
PROJECT NO.: 26363
SAMPLE: 5+20 E. SIDEWALL

COMPOUND RESULT D.L.
(ug/kg )

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE

CHLOROBENZENE

anDRODIBROMOMETHANE

CHLOROETHANE

2-CHLOROETHYLVINYL ETHER

CHLOROFORM

CHLOROMETHANE

1,1-DICHLOROETHANE

1,2-DICHLOROETHANE

1,1-DICHLOROETHYLENE

*COMPOUND NOT PRESENT AT DETECTION LIMIT

* 10

* 10

* 10

* 10

* 10

* 10

* 10

* 10

* 10

v^» •••••••

* 10

* 10

* 10

DATE SAMPLED: 05/07/91 TIME: 3:25 PM
DATE RECEIVED: 05/08/91 TIME: 4:20 PM
DATE COMPLETED: 05/18/91

SAMPLE NO. 64650

COMPOUND RESULT D.L.
(ug/kg )

TRANS-1,2-DICHLOROETHYLENE

1,2-DICHLOROPROPANE

CIS-1,3-DICHLOROPROPYLENE

TRANS-1,3-DICHLOROPROPYLENE

ETHYL BENZENE

METHYLENE CHLORIDE

1,1,2,2-TETRACHLOROETHANE

TETRACHLOROETHYLENE

TOLUENE

1,1,1-TRICHLOROETHANE

1,1,2-TRICHLOROETHANE

TRICHLOROETHYLENE

TRICHLOROFLUOROMETHANE

VINYL CHLORIDE

*

*

*

*

*

*

*

*

*

*

*

*

*

*

10

10

10

10

10

10

10

10

10

10

10

10

10

10



E N V I R O N M E N T A L L A B O R A T O ' R Y D I V I S I O N
""""»

WW ENGINEERING & SCIENCE
PRIORITY POLLUTANT ANALYSIS

TABLE 1
VOLATILE FRACTION

CLIENT: BENTELER INDUSTRIES, INC.
PROJECT NO.: 26363
SAMPLE: 5+20 E. SIDEWALL

COMPOUND

XYLENE

CIS-1,2 DICHLORO-

ETHYLENE

DATE SAMPLED: 05/07/91 TIME: 3:25 PM
DATE RECEIVED: 05/08/91 TIME: 4:20 PM
DATE COMPLETED: 05/18/91

RESULT
(ug/kg )

SAMPLE NO.

D.L.

10

10

64650

5555 GLENWOOD HILLS PARKWAY SE

WW Engineering -i Sc:er.~? >> •
• r . i i . i . -



E N V I R O N M E N T A L L A B O R A T O R Y D I V I S ' O ^

WW ENGINEERING & SCIENCE
PRIORITY POLLUTANT ANALYSIS

TABLE 1
VOLATILE FRACTION

CLIENT: BENTELER INDUSTRIES, INC.
PROJECT NO.: 26363
SAMPLE: 5+20 W. SIDEWALL

COMPOUND

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

2-CHLOROETHYLVINYL ETHER

CHLOROFORM

CHLOROMETHANE

1,1-DICHLOROETHANE

1,2-DICHLOROETHANE

1,1-DICHLOROETHYLENE

RESULT D.L.
(ug/kg )

* 10

* 10

* 10

* 10

* 10

* 10

* 10

* 10

MB B̂̂ BV

* 10

* 10

* 10

* 10

DATE SAMPLED: 05/07/91 TIME: 3:30 PM
DATE RECEIVED: 05/08/91 TIME: 4:20 PM
DATE COMPLETED: 05/18/91

SAMPLE NO. 64651

COMPOUND RESULT D.L.
(ug/kg )

TRANS-1,2-DICHLOROETHYLENE

1,2-DICHLOROPROPANE

CIS-1,3-DICHLOROPROPYLENE

TRANS-1,3-DICHLOROPROPYLENE

ETHYL BENZENE

METHYLENE CHLORIDE

1,1,2,2-TETRACHLOROETHANE

TETRACHLOROETHYLENE

TOLUENE

1,1,1-TRICHLOROETHANE

1,1,2-TRICHLOROETHANE

TRICHLOROETHYLENE

TRICHLOROFLUOROMETHANE

VINYL CHLORIDE

*

*

*

*

*

*

*

*

*

*

*

*

*

*

10

10

10

10

10

10

10

10

10

10

10

10

10

10

*COMPOUND NOT PRESENT AT DETECTION LIMIT

WW

5555 GLENWOOD HILLo PAf-,^ V//-, Y



E N V I R O N M E N T A L L A B O R A T O R Y D I V I S

WW ENGINEERING ft SCIENCE
PRIORITY POLLUTANT ANALYSIS

TABLE 1
VOLATILE FRACTION

CLIENT: BENTELER INDUSTRIES, INC.
PROJECT NO. : 26363
SAMPLE: 5+20 W. SIDEWALL

COMPOUND

XYLENE

CIS-1,2 DICHLORO-

ETHYLENE

DATE SAMPLED: 05/07/91 TIME: 3:30 PM
DATE RECEIVED: 05/08/91 TIME: 4:20 PM
DATE COMPLETED: 05/18/91

RESULT
(ug/kg )

SAMPLE NO.

D.L.

10

10

64651

5555 GLENWOOD HILLS PARKvVA^. °,r - f



E N V I R O N M E N T A L L A B O R A T O R Y D I V I S I O N

WW ENGINEERING & SCIENCE
PRIORITY POLLUTANT ANALYSIS

TABLE 1
VOLATILE FRACTION

CLIENT: BENTELER INDUSTRIES, INC.
PROJECT NO.: 26363
SAMPLE: 6+25 E. DITCH

COMPOUND

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

2-CHLOROETHYLVINYL ETHER

CHLOROFORM

CHLOROMETHANE

1,1-DICHLOROETHANE

1,2-DICHLOROETHANE

1,1-DICHLOROETHYLENE

RESULT D.L.
(ug/kg )

* 10

* 10

* 10

* 10

* 10

* 10

* 10

* 10

* 10

* ' 10

* 10

* 10

DATE SAMPLED: 05/08/91 TIME: 9:05 AM
DATE RECEIVED: 05/08/91 TIME: 4:20 PM
DATE COMPLETED: 05/23/91

SAMPLE NO. 64652

COMPOUND RESULT D.L.
(ug/kg )

TRANS-1,2-DICHLOROETHYLENE

1,2-DICHLOROPROPANE

CIS-1,3-DICHLOROPROPYLENE

TRANS-1,3-DICHLOROPROPYLENE

ETHYL BENZENE

METHYLENE CHLORIDE

1,1,2,2-TETRACHLOROETHANE

TETRACHLOROETHYLENE

TOLUENE

1,1,1-TRICHLOROETHANE

1,1,2-TRICHLOROETHANE

TRICHLOROETHYLENE

TRICHLOROFLUOROMETHANE

VINYL CHLORIDE

*

*

10

10

* 10

* 10

16 10

*

*

*

*

*

*

*

*

*

10

10

10

10

10

10

10

10

10

— *COMPOUND NOT PRESENT AT DETECTION LIMIT

5555 GLENWOOD HILLS PARKWAY bE
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E N V I R O N M E N T A L L A B O R A T O R Y D I V I S I O N

WW ENGINEERING & SCIENCE
PRIORITY POLLUTANT ANALYSIS

TABLE 1
VOLATILE FRACTION

CLIENT: BENTELER INDUSTRIES, INC.
PROJECT NO.: 26363
SAMPLE: 6+25 E. DITCH

COMPOUND

XYLENE

CIS-1,2 DICHLORO-

ETHYLENE

DATE SAMPLED: 05/08/91 TIMS: 9:05 AM
DATE RECEIVED: 05/08/91 TIME: 4:20 PM
DATE COMPLETED: 05/23/91

.RESULT
(ug/kg )

SAMPLE NO.

D.L.

10

10

64652

WW Engineering & Science

5555 GLENWOOD HILLS PARKWAY SF • P' > cX ''•- -.74 . GRAND RAPIDS Ml -IV-o^- "-.,~ !



E N V I R O N M E N T A L L A B O R A T O R Y D I V I S I O N

WW ENGINEERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: BjENTELER INDUSTRIES, INC.
PROJECT NO.: 26363
LOCATION:
SAMPLED BY: WILLIAM BEATON
DESCRIPTION: PCS ANALYSIS

1400'

DATE SAMPLED: 08/08/91 TIME:
DATE RECEIVED: 08/08/91 TIME: 3:20 PM
DATE COMPLETED: 08/09/91
SCHEDULED COMPLETION: 08/09/91
ANALYST: CCH
QUALITY CONTROL REVIEW BY: WH
WORKSHEET NO: 1

1425' 1450'

DETECTION UNITS
LIMIT

LAB SAMPLE NO: 70735 70736 70737

PCB: AROCLOR 1242

PCB: AROCLOR 1248

PCB: AROCLOR 1254

PCB: AROCLOR 1260

<0.033

<0.033

<0.033

<0.033

<0.033

<0.033

<0.033

<0.033

<0. 033

<0.033

<0.033

<0.033

0.033

0.033

0.033

0.033

mg/kg

mg/kg

mg/kg

mg/kg

TIME SAMPLED: 11:25 AM 11:30 AM 11:55 AM

ALL RESULTS ARE CALCULATED
ON A "WET WEIGHT" BASIS

WW Engineering & Science^// '
GLENWOOD HILLS PARKWAY SE • PO BOX 874 • GRAND RAPIDS Ml 4958R-0874 • (616) 942-9600 FX (616) 942-6499



APPENDIX D

CHAIN OF CUSTODY RECORD



WW , — , . ,•.. w *•--. , -.,--. .Chain of Custody Record 20724
Project No. Project Name

Date Time Matrx Sample I.D. N
o.

 o
f

C
on

ta
in

er
 T

yp
e

& 
V

ol
um

e

P
re

se
rv

at
io

n
M

et
ho

d Analysis Required/Comments

5/to/y Hu) X

H.&A

X
tl

4 0

13 ISP
I t

U35P
(0 J,

Uu)
-f, /O t l

/V
fi 135*41- \v

Rallnqulshed by: (signature) Date /Tim*

ML

Racalvod by: Relinquished by: Date / Tim* Received by: . (signature)

Dispatched by: (signature) Dala/Tlma Carrier: Received to lab by: Date /Time
S I'toft f

<-/• S

Logged In by: Dale/Time

MATRIX: WATER (WTR), WASTEWATER (WW). SOIL (SOL), SLUDGE (SLU), AIR, OIL, HAZARDOUS WASTE (HW) 03 EDI.<Ch«ln olCurt Ditk F4»



o f l f e t d y Record
/ " if

Project No. Project Name

Samplers (signature)

Date mple I.D. N
o.

 o
f

nt
ai ol
u

& 
V

ol
um

e

Analysis Required/Comments

5*
A/-

<tn*

X
o P

S-T3

Rellpqulshed by: (signature)

>/// /i7 .
s A ^,

Dale /Time
f-i-if

Received by: Relinquished by: Date / Time Received by: (signature)

Date /Time Carrier: Received to lab by: Date /Time
^> : sti P

<\\

Logged In by: Date/Time

MATRIX: WATER (WTR). WASTEWATER (WW), SOIL (SOL), SLUDGE (SLU), AIR, OIL, HAZARDOUS WASTE (HW) 03 £OI/Ch*in ol O"



I

WW Engineering & Solencs,_
HIII* »<«?.»***
•* Michigan 4JIHU

••••¥>%•.. ._ }..

-: -.'J«" . -*«- - _»of Custody Record
•• *

Project No. Project Name

Samplers (signature)

Date
.

Time C
on

ta
in

er
 T

yp
e

:&
 V

ol
um

e at
io

n

Analysis Required/Comments

x l o sti

//.'/fl* r
/" 24 If}

/25

frfW

r1

, i - /z-5
5, ifiKi

i j

* 'en

U

V
< u ^•x. IU

W

./u t*-

ft*
Relinquished by: (signature) Date / Time Received by:

' /{, J^X—) / X.̂ ^L^X,
Ispatched byr ' (signature)

Relinquished by: Date /Time Received by: (signature)

Date /Time Carrier: Received to lab by: Date /Time Logged In by: Date/Time

* MATRIX: WATER (WTR), WASTEWATER (WW), SOIL (SOL). SLUDGE (SLU), AIR, OIL, HAZARDOUS WASTE (HW) 03 EDUChui d CuK-Di* F*»



s
a
x

\ cr
8.

V̂

i

IV ^t

m
a

S
CO

o
om
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c
>
a

x
N
a
§
en

Im

by

\

R
elin

q
u
ish

ed
 b

y

en

ro

CA

N

X.

r\j

?»
JN

Cemp

GRAB

Z 8

NbJof:
••Containers

Container Type
& Volume

Preservation
Method

A
nalys

eq
C

om
m

en

- m

>s§l
ijM*?

f||
•rf v O•x a —*-

W ift

' •<• ^H

D)
5"

is
*DO

i



Samplers (signature)

Date Time Matrix* 1 - Sample I.D.
'.

S i

fd.6

0 PC/)

n IS"

L
VA> D

L
0

D T
I

r)
/f -t- Cu 0

L V
5" •t

L

• n
l-

PC 6

Relinquished by: Date /Time
.$•-/•- ?y

Received by: Relinquished by: Date / Time Received by: (signature)

fspatched by
: ^>

(signature) Date /Time Carrier: Received to lab by:
. j
K .

Date /Time Date

MATRIX: WATER (WTR), WASTEWATER (WW). SOIL (SOL), SLUDGE (SLU), AIR. OIL, HAZARDOUS WASTE (HW)



1
^jv^^V^^^v!^^ t^ v^^^^^K^^^^^SS^^^^^TJSS^^?^^^^^^^^*

BnvUQri<tt£m»l pabocftjory tHyisiofr

I v i5'*^ >-*<Vw/% ^ '̂  s V'J'*'̂ ''

Project No. Project Name

Sample

Date Time
TV It

Matrix* J Sample I.D. N
o.

 o
f

C
o
n
ta

in
er

s

C
on

ta
in

er
 T

& 
V

ol
um

e tio
n

P
re

se
rv

a
M

e
th

o
d

-So/

/- ifT
Stmbf^

/- U.Y *->*.
"oft *"

fc/)

fs

o
ft

t/ »t

)

/7 'f

rz:̂ A/ *

^Tri ^
1

I/
\,

Relinquished by: (signature)

-y^~"
-ttSs

Date / lme Received by: Relinquished by: Date / Time Received by: (signature)

Dispatched by/ ' (signature) Date / Time Carrier: Received to lab by: Dale /Time

* MATRIX: WATER (WTR), WASTEWATER (WW), SOIL (SOL), SLUDGE (SLU), AIR, OIL, HAZARDOUS WASTE (HW) 03 Eoi/ctiiio a CUM a* F*>I
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\t>
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I

0
(s\
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1

X
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H

e

5
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ff
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Containers

Container Type
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APPENDIX E

PCB WIPE SAMPLE PROCEDURE



A-27
VERSION 1: 1990

WIPE SAMPLES

GOAL:

To obtain a sample from the surface of a relatively impermeable surface to determine if
contamination exists on that surface.

Wipe samples are typically taken from surfaces such as metal, concrete, brick, or some other
similar media. This method is particularly useful when it is impractical to obtain a sample of the
media.

TASK SPECIFIC EQUIPMENT NEEDED:

* wipe sampling kit, supplied by the lab
safety glasses with side shields

* stainless steel tongs
* metric measuring device

PROCEDURE:

The wipe sampling kit normally contains a 125 ml amber glass bottle with a sterile gauze pad
containing approximately 60 ml of liquid solvent The liquid solvent is able to preserve the
suspected contaminant in solution (e.g., hexane, nitric acid). Stainless steel tongs are used to
handle the gauze during the sampling procedure.

1. Set up the sampling container in a convenient location.

2. Put on appropriate protective gloves and OSHA approved glasses with side shields.

3. Identify the actual wipe area by outlining a 10x10 centimeter area.

4. Use the stainless steel tongs to extract the gauze pad from the bottle.

5. Wipe the entire marked area with the gauze pad.

6. Return die gauze pad to the sample bottle.

7. Seal the sample container.

8. Secure the properly labeled tag to the sample bottle.

9. Complete the chain-of-custody, noting that the wipe area is 100 square centimeters.
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Table 1.1
Sewage Treatment Plant

Analytical Results for Sludge Samples
(Units in ug/kg)

Parameter
PCB: Aroclor 1242
PCB: Aroclor 1248
PCB: Aroclor 1254
PCB: Aroclor 1260

Result
ND
ND
ND
ND

Detect
Limit

33
33
33
33

Result
ND
ND
ND
46

Detect
Limit
240
240
33
33

Primacy

E64359

Result
ND
ND
ND
ND

Detect
Limit

33
33
33
33

Nan Detectable

nil

dra (bent) benteler a:\sewage.wkl 21981 Printed:21-Aug-91



Table 2.1
Butler Building

Analytical Results for PCB Samples
(Units as indicated)

PCB: Aroclor 1242
PCB: Aroclor 1248
PCB: Aroclor 1254
PCB: Aroclor 1260

PCB: Aroclor 1242

PCB: Aroclor 1248
PCB: Aroclor 1254
PCB: Aroclor 1260

ND-Non Detectable

dra (bent) benteler a:xpcb.wkl 21981 Printed:21-Aug-91



Table 3.1
Drainage Ditch & Areas Adjacent to

the Electrical Substation
Analytical Results for PCB's in Soil Samples

(Units in ug/kg)

;<*

<.£
J '«>•L V

"&

Parameter Unit Reidt limit Re*ult

Deter*

Unit Rettlt
Detect

Unit Remit
tJotect

L&mt Retolt limit
Detect
Unit Raudt Unit

PCB: Aroclor 1242

PCB: Aroclor 1248

PCB: Aroclor 1254

PCB: Aroclor 1260

ND

ND

ND

ND

33

33

33

33

ND

ND

ND

ND

33

33

120

33

13000

13000

13000

13000

ND

190

ND

180

120

120

120

120

ND

ND

ND

^00

250

250

250

250

ND

ND

ND

112

120

120

33

33

ND

ND

ND

33

120

120

33

33

ND

ND

ND

90

400

400

60

60

•c' x*^»

Parameter Retail
Detect

Unit Result

Detect

Limit Retidt

Detect

Limit Result

Detect

Limit Result

Detect

Unit Rettdt
Detect

limit Retidt

Detect

Limit Remit
Detect

Unit

PCB: Aroclor 1242

PCB: Aroclor 1248

PCB: Aroclor 1254

PCB: Aroclor 1260

1000

1000

1000

1000

ND

ND

ND

ND

33

33

33

33

ND

ND

ND

ND

33

33

33

33

ND

ND

ND

ND

33

33

33

33

ND

ND

ND

40

33

33

33

33

ND

ND

ND

ND

33

33

33

33

ND

ND

ND

ND

33

33

33

33

ND

ND

ND

ND

33

33

33

33

ND

ND

ND

ND

33

33

33

33

ND m Non Detectable

dra (bent) benteler a:\ditchpcb.wkl 21981 Printed:21-Aug-91



Table 32
Drainage Ditch & Areas Adjacent to

the Electrical Substation
Analytical Results for Volatile Organic Compounds in Soil Samples

(Units in ug/kg)

«^£223ES^^S^ t̂e^^^^^^ft

•^•f.^^&^<p.%£%&'£8$lS(^t&X&i%lf

rarameter
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
trans- 1 ,2-Dichloroethylene
1,2-Dichloropropene
cis- 1 ,3 -Dichloropropylene
trans- 1 ,3-Dichloropropylene
Ethyl benzene
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1 , 1 , 1-Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethylene
Trichlorofluoromethane
Vinyl chloride
Xylene
cis-1 ,2-Dichloroethylene
1 ,2-Dichlorobenzene
1 3-Dichlorobenzene
1 ,4-Dichlorobenzene

lliopHlilb

^ f.< 1̂ ^̂ ™!̂ '*̂ -

2000

600

800

400

10000
NA
20

'^^^^^^^^^^K^K

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

;-wJ:S«iei&Ifc
?•• v£v *^>* «3? "•«*

^JfWWflF5?

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
«

—-

=\v '̂i*i?% ̂
•'n'^n ff^F- tfar^ -'m-.- '"

'Mi$y&f'M > w* -ww-x *

Sx-̂ JJSjCtfe-.lw'"''

^8nS8^
M * '*Cr* **'* f ~fFM*^wto*"

ND
ND
ND
ND
ND
500
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
98

ND
ND
ND
31

ND
ND
ND
ND
ND
400
ND
780
240

;>'- ^m \

%sMt&8$'" f̂& îp^
£*•» ""-iv." v'-J '̂w :̂

^%Na^
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
16

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
-

—
~

"i^t^^dbH^-•̂ sississ'jSiiiv3£sp?ewpl::

?Si@B0

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
~

—
~

ND-Non Detectable

* - Provided for detected chemicals only
NA-Not available
- - Not analyzed

dra (bent) benteler a:\volatile.wkl 21981 Pnnted:21-Aug-91



Table 33
Drainage Ditch & Areas Adjacent to

tlie Electrical Substation
Analytical Results for Inorganics in Soil Samples

(Units in mg/kg)

Parameter
Arsenic, total
Barium, total
Cadmium, total
Chromium, total
Copper, total
Lead, total
Mercury, total
Selenium, total
Silver, total
Zinc, total

0.0004
NA
0.08
0.6
NA
NA

0.04
0.2
0.4
20

0.025
0.40
0.040
0.40
0.60
1.0

0.05
0.05

0.0002
0.40

^'Ow&^i
^^£3? '̂

86 24

ND-Non Detectable
NA-Not available
* - Quality control perfan ee criteria not met far Mt parameter, all other

parameters fett within acceptable quality control limitt.

dra (bent) benteler a:\metals.wkl 21981 Pnnted:21-Aug-91



Table 4.1
Sanitary Sewer & Floor Drain

LineNetwoik
(Units as indicated)

ss*i...

f \
4 "

Parameter Result
Detect
Limit Result

Detect
Limit Result

Detect
Limit

PCB: Aroclor 1242
PCB: Aroclor 1248
PCB: Aroclor 1254
PCB: Aroclor 1260

ND
11000
ND
2300

33
33
33
33

ND
ND
ND
4400

4100
4100
33
33

ND
130
ND
310

33
33
33
33

, t *'';,-y'4,

#:/'\™
'- "':'*&

Parameter Result
Detect
Limit

PCB: Aroclor 1242
PCB: Aroclor 1248
PCB: Aroclor 1254
PCB: Aroclor 1260

ND
ND
ND
ND

1000
1000
1000
1000

ND - Non Detectable

dra (bent) benteler a:\sanitary.wkl 21981 Printed:21-Aug-91
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HYDRECO/KALAMAZOO
ON-ROLL SALARIED EMPLOYEES
AT DATE OF ACQUISITION

SEPT. 7, 1987

CHI -—

Q U,
C/-4

NAME

Bailey, Marilyn J.
Bailey, William A. Jr.
Beachy, Henry L.
Beaudoin, Jason H.
Becker, Lanson
Blum, Amy
Bohne, Fred H.
Boulis, John R.
Bowden , Char 1 es
Brignace , Norman L.
BurJcet, Conrad S.
Burrus, Cynthia L.
Buys, Joyce A.
Calloway, Allen J.
Campbell/ Ernest A.
Casterline, Douglas F.
Clark, Albert C.
Cody, Brenda S.
Crill, Steven P.
Cummings, Rex W.
Cuyler, Gerald F.
Cuyler, Verne C.
Decker, Albert E.
Emswiler, Jerry D.
Fair, Patricia A.
Franks, Rose E.
Fuller, Bryan S.
Fuller, Ronald L.
Hammond, John A.
Hammontree, Theo V.
Hanson, Karen L.
Harris, Darlene D.
Hartmen, Dennis
Heldt, Richard P.
Hewitt, Clair L.
Ho, Kenneth C.
Hoffman, Steven W.
Huffman, Jeffery L.
Jackson, Henry (Warn)
Jackson, Mitchell H.
Johnson, Robert K.

POSITION

Parts/Serv. coordinator
Product Mgr. Pumps & Motors
Advertising Mgr.
Service Engineer
Vice Pres Engineering
Purchasing Clerk
Foreman
Vice President Emp. Rel.
Project Engineer
Quality Auditor
Production Mgr.
Sales Correspondent
Asst. Sales Administrator
Liaison Engineer
Shipping Coordinator
Asst. Production Mgr.
Lab Technician
Plant Services Coordinator
Lab Technician
Foreman
Vice Pres. Manufacturing
Quality Control Manager
Parts Supervisor
Manager Cost Accounting
Financial Secretary
Personnel Assistant
Inventory Contr. Coord.
Scheduler/Expediter
Ship/Rec Mgr.
Lab Expediter
Data Processing Supv.
Admin. Assist/Sal Ben. Admin.
Accountant
Labor Reporter
Lab Technician
Asst. Proj. Engineer
Regional Sales Mgr.
Marketing Mgr.
Sales Engineer Trainee
Production Control Mgr.
Accts. Receivable Supv.



-2-

Kelley, Ronald
Kominek, Mary M.
Lebo, Steven W.
Lemon, Joseph
Macejkovic, Daniel R.
Massey, Linda
Merkel, Ted
Miller, Christine
Minor, Richard
Morris, William A.
Mortensen, Larry N.
Parrish, Lyle E.
Rafferty, David L.
Rapp, Patricia J.
Rentschler, David V.
Rose, Susan J.
Rutger, Marvin D.
Schier, John W.
Schow, Eric G.
Schutter, Jeffrey P.
Sinicki, Eileen F.
Sokolowski, Stanley T.
Stewart, Glenn C.
Tabron, Gale 0.
Tanner, Chris M.
Terry, Elizabeth A.
Torres, Robert P.
Tungate, Donald E.
Tupper, Pauline A.
Underwood, Tammy
Van De Laare, Charles M.
Wagaman, Leonard E.
Wagner, Edna A.
Wood, Robert
Young, Jon

Project Engr. Electronics
Data Entry Clerk
Layout Drafter
Asst. Chief Engineer
Product Engineer Controls
Engr. Records Clerk
Regional Sales Mgr.
Layout Drafter
Lab Technician
Electronics Technician
Service Representative
Designer & Checker
Asst. Sales Administrator
Manufacturing Asst.
Gen. Acctg. Supervisor
JR. Accountant
Sales Administration Mgr.
Mgr.Engineering Services
Project Engineer
Product Mgr. Trans.
DP Programer
Vice Pres. Marketing
Service Mgr.
Computer Oper. Trainee
Acct. Recv. Clerk
Marketing Secretary
Lab Technician
Asst. Mgr. Manufacturing
Accounts Payable Coord.
Switchboard Opr/Recep.
Manufacturing Engineer
Buyer
Engineering Assist.
Manufacturing Engineer
QC Foreman

009
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STATE OF MICHIGAN
DEPARTMENT OF NATURAL RESOURCES
WATER RESOURCES COMMISSION

IN THE MATTER OF NPDES PERMIT NO. MI 0005126

General Signal Corporation
Hydreco

/ PERMIT TERMINATION NO. T91-007

PERMIT TERMINATION

TO: 9000 East Michigan
Kalamazoo, Michigan 49003

By letter dated March 23, 1989, Charles VanDeLaare of General Signal
Corporation, Hydreco, stated that all surface water discharges from the
facility located at 9000 East Michigan, Kalamazoo, Michigan 49003, have
been eliminated and has requested that NPDES permit number MI 0005126 be
terminated. They have sold the plant and the new company is not
discharging to the surface water. Staff of the Michigan Department of
Natural Resources, Surface Water Quality Division has confirmed that all
discharges previously directed to surface waters have been eliminated and
has recommended that the permit be terminated. General Signal
Corporation, Hydreco, has been sent a notice by certified mail of the
scheduled presentation of this termination to the Commission for
adoption.

Therefore, NPDES Permit No. MI 0005126 is hereby terminated. There shall
be no surface water discharge from this facility without applying for and
obtaining a new NPDES permit.

This permit is terminated this 15th day of November , 19 90 , by the
Michigan Water Resources Commission, to be signed on behalf of the
Commission by the Executive Secretary.

MICHIGAN WATER RESOURCES COMMISSION

Paul D. Zugger̂ / ''
Executive Secretary

BE 005951

220297
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STATE OF MICHIGAN

NATURAL RESOURCES COMMSSION
THOMAS J ANDERSON

- E R CASOLLO
MARLENE J FLUHARTY
STEPHEN f MONSMA
0 STEWART MYERS
RAYMOND POUPORE
HARRY H WHITELEY

JAMES J. BLANCHARD, GovernorjAMts j. DLftiNui-iAMu, (jovemor

DEPARTMENT OF NATURAL RESOURCESD £. C E I V F[}
STEVENS T MASON BUILDING \\ U

BOX 30028
LANSING. Ml 48909

Gordon E. Guyer, Director

December 10, 1986

DEC 151986

SVVQD-Piainweil

CERTIFIED MAIL

General Signal Corporation
Hydreco-Unit
9000 East Michigan Avenue
Kalamazoo, Michigan 49003

Dear Gentlemen:

Re: NPDES Permit No. MI 0005126

Your National Pollutant Discharge Elimination System (NPDES) Permit has
been processed in accordance with appropriate state and federal regulations.

It contains the requirements necessary for you to comply with state and
federal water pollution control laws.

REVIEW THE PERMIT EFFLUENT LIMITS AND PERFORMANCE SCHEDULES CAREFULLY.
These are subject to the criminal and civil enforcement provisions of
both state and federal law. Permit violations are audited by the United
States Environmental Protection Agency and may appear in a published
quarterly noncompliance report made available to agencies and the public.

Your monitoring and reporting responsibilities must be complied with in
accordance with this permit. If applicable, monthly operating report
forms will be transmitted to you in the near future. These reports are
to be submitted monthly or otherwise as required by your NPDES permit.

Any reports, notifications, and questions regarding the attached permit
or NPDES program should be sent to the following address:

Fred Morley, District Supervisor
621 North Tenth Street
P.O. Box 355
Plainwell, Michigan 49080
Telephone: (616) 685-9886

R1026 -T"̂ "--rj

BE 005952



General Signal Corporation
December 10, 1986
Page 2

NOTE: All references within this permit made to the Water Quality
Division or Chief of the Water Quality Division are to refer to the
Surface Water Quality Division or Chief of the Surface Water Quality
Division, respectively.

Sincerely,

William E. McCracken, P.E.
Chief, Permits Section
Surface Water Quality Division
517-373-8088

Enclosure: Permit

cc: EPA-Region V (2)
Files
Steve Buda, Planning and Special Programs Section
Compliance Section #1

( Fred Morley - Plainwell District
Land Application Unit
208 Agency - South Central Michigan Planning Council
Data Entry, SWQD
Point Source Studies, Compliance #1, Grand Rapids Office

220299

BE 005953



Permit No. MI °°°5125

MICHIGAN WATER RESOURCES COMMISSION
AUTHORIZATION TO DISCHARGE UNDER THE

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

'In compliance with the provision of the Federal Water Pollution Control Act, as amended,
(33, U.S.C. 1251 et seq; the "Act"), and the Michigan Water Resources Commission Act, as
amended, (Act 245, Public Acts of 1929, as amended, the "Michigan Act"),

General Signal Corporation • s
Hydreco Unit

is authorized to discharge from a facility located at

9000 East Michigan Avenue
Kalamazoo, Michigan 49003

designated as General Signal -Hydreco
to receiving water named Kalamazoo River via drainage ditch

in accordance with effluent limitations, monitoring requirements and other conditions set
forth in Parts I and II hereof.
This permit takes effect immediately upon the date of issuance. Any person who feels
aggrieved by this permit may file a sworn petition with the Commission, setting forth
the conditions of the permit which are being challenged and specifying the grounds for
the challenge. The Commission may reject any petition filed more than 60 days after
issuance as being untimely. Upon granting of a contested case to the applicant, the
Commission shall review the permit to determine which contested terms shall be stayed
until the Commission takes its final action. All other conditions of the permit remain
in full effect. If the contested condition is a modification of a previous permit
condition and the Commission determines the contested condition shall be stayed, then
such previous condition remains in effect until the Commission takes final action.
During the course of any administrative proceeding brought by a person other than the
applicant, the conditions of this permit will remain in effect, unless the Commission
determines otherwise.
This permit and the authorization to discharge shall expire at midnight October 1 .
In order to receive authorization to discharge beyond the date of expiration, the
permittee shall submit such information and forms as are required by the Michigan Water
Resources Commission no later than 180 days prior to the date of expiration.
This permit is based on an application dated May 25, 1985 _

' _ , and shall supersede any and all Orders
of Determination, Stipulation, Final Orders of Determination, or NPDES Permits
previously adopted by the Michigan Water Resources Commission.
Issued this 20th day of November 1986 ', by the Michigan Water Resources Commissior
superseding NPDES Permit No. MI 0005126 , expiring February 29, 1984.

/Paul D. ZuggaK
Reissue Executive Secretary _,_

BE 005954

220300



Permit No. MI 0005126 Page 2 of 6
PART I

A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

1. Final Effluent Limitations
During the period beginning upon the issuance date of this permit and lasting unt i l

the expiration date of this permit, the permittee is authorized to discharge a maximum
of six hundred thousand (600,000) gallons per day of'noncontact cooling water from air
conditioners and test stand oil coolers , and an unspecified "quantity of stormwater
from outfall 001 to the Kalamazoo River. Such discharge shall be limited and monitored
by the permittee as specified below:

Effluent
Characteristic

Flow, M3/Day (MGD)

Oil and Grease

Temperature (°F)

Outfa l l Observation*

Discharge Limitations
kg/day ( I b s / d a v ) Other Limitat ions
Montnly
Average

Dai ly
Maximum

Monthly
Averaae

D a i l y
Maximum

10 mg/1

Monitoring Requirement
Measurement Sample
Frequency Tyoe

Weekly

Weekly

Weekly

Dai ly

Total daily
flow

Grab

Readin

Visual

*Anyunusual characteristics of the discharge (i.e., ' unnatural turbidity, color, oil f i l m ,
floating solids, foams, settleable solids, or deposits) shall be reported immediately to
the District Office of the Surface Water Quali ty Division followed with a written report
wi th in 5 days detai l ing the findings of the investigation and the steps taken to correct
the condition.

The term noncontact cooling water shall mean water used for cooling which does not come
into direct contact with any raw material , intermediate product, by-product, waste product,
or finished product.

a. The pH shall not be less than '6.0 nor greater than 9.0
monitored as follows: monthly; grab.

The pH shall be

b. The receiving stream shall contain no unnatural turbidity,"color, oil film,
floating solids, foams, settleable solids, or deposits as a result of this discharge.

c. Samples, measurements, and observations taken in compliance with the monitoring
requirements above shall be taken at outfall 001 prior to discharge to drainage ditch
going to the Kalamazoo River.

d. In the event the permittee shall require the discharge of water treatment
additives, the permittee shall notify the Chief of the Surface Water Quality Division.
The permittee shall obtain written approval from the Chief of the Surface Water Quality
Division to discharge such additives at a specified level. The permit may be modified
in accordance with the" requirements of Part II, Section B-4 if a constituent of the
additive or additives requires limiting.

BE 005955 220301
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2. Special- Condition - Reopener Clause

This permit may be modified or, alternatively; revoked and reissued to
comply with any applicable standard(s) or limitation(s) promulgated under
Section 301(b)(2)(c)(d), 304(b)(2) and 307(a)(2) of the Act, if the effluent
standard(s)-or limitation(s) so promulgated:

a. is(are) either different in condition or more stringent than
any effluent limitation in the permit; or

b. control(s) any pollutant not limited in the permit.

3. Sperial Condition - Notification Requirement

The discharger shall notify the Chief of the Surface Water Quality Division,
in writing, within 10 days of knowing, or having reason to believe, that a
change in facility operation, maintenance, or construction has resulted or
will result in the discharge of:

a. Detectable levels* of chemicals on the current Michigan Critical
Materials Register or priority pollutants or hazardous substances
set forth in 40 CFR 122.21, Appendix D, which were not acknowledged
in the application** or listed in the application at less than detectable
levels. . .

b. Detectable levels* of any other chemical not listed in the application
or listed at less than detection, for which the application
specifically requested information.

c- Any chemical at levels greater than five times the average level
reported in the application**.

Any other monitoring results obtained as a requirement of this permit
shall be reported in accordance with the schedule of compliance.

*The detectable level shall be defined as the Method Detection Limit
(MDL) as given in Appendix B to Part 136, Federal Register, Vol. 49,
No. 209, October 26, 1984, pp. 43430-31.

**The application dated May 24, 1985.

BE 005956
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PART I

B. MONITORING AND REPORTING

1. Representative Samp 1-ing

Samples and measurements taken as required-herein shall be representative of the
volume and nature of the monitored discharge.

2. Reporting: t-A_l» applicable to your facility? |£JAJ • not applic-ble to your facil

LJ a- MOR Submittal Requirements - The permittee shall submit Monthly Operating
Report (MOR)..forms to the Surface Water Quality Divis ion, Data Entry, of the Michigan
Department of Natural Resources for each calendar month of the authorized discharge '
period(s). The MOR's shall be postmarked no later than the 10th day of the month
following each month of the authorized discharge period(s).

N A I b . Retai ned Self-Moni tori no Reaui rements - The permittee shall maintain a
year-to-date log of retained self-mom toring results and provide such log for inspection
to the staff of the

D (1.) Surface Water Quality-Division of the-Michiaan Deoartment nf
Resources..

U (2-J Environmental Health Services Division, Michigan Department of
P.ublic Health

U (3.) Northern Peninsula Division, Michigan Department of Public Health
D (4.) Division of Health Facility Licensing & Certification, Michigan

Department of Public Health

upon request.

The permittee shall certify, in writing, to the Chief of the Surface
Water _Qu_ality_Division of the Department flf_ HaJurflJLResources in accordance w,ith
the Schedule of Compliance Part I, C- NA . that;

(1.) a l l retained self-mom'to ring requirements have been comolied wizn and
a year-to-date log has been maintained.

(2J the flow rate(s) (if part of retained self-monitoring results) from
all outfalls have been substantially the same .as the flow rate(s) authorized
by this permit or if

(3.) the flow rate(s) (if part of retained self-mom'ton'ng results) is (are)
substantially different from the flow rate(s) authorized by tnis permit and
the 'permittee shall provide reasons for the difference in flow ratas. .

fN^ r _ Groundwater Monitoring - The permittee shall submit Monthly Operating
Report (MOR) forms to the Surface Water Qual-ity Division, Data Entry, of the
Michigan Department of .Natural Resources in accordance with the monitoring requirements
set forth in Part I, A-W2 • The MOR's shall be postmarked no later than the 10th
day of the Month following each completed report period.

ESd. First Permit - Existing or Proposed Facility - Upon issuance of the first
permit for an existing or proposed faci l i ty the penrrittes is exempt from suonritring M O R ' s
for a period of ninety (90) days from the date the permit is issued.

IAJ *• Permit Reissuance or Modification - For any parameter added to the ronitorinc
requirements as a result of permit reissuance or modification of the current permit, tne
permittee will be exerot from submittinn .103 data for that parareter for a period of nine
(90) davs from the date the pernit is issued.

220303
NPOES'"nd . • BE 005957
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3. Definitions .
a. The monthly average discharge is defined as the total discharge by weight, or

concentration if specified, during the reporting month divided by the number of days
in the reporting month that the discharge from the production or commercial facility
occurred. When less than daily sampling occurs, the monthly average discharge shall
be determined by the summation of the measured daily discharges by weight, or
concentration if specified, divided by the number of days during the reporting month
when the samples were collected, analyzed and reported.

b. The daily maximum discharge means the total discharge by weight, or concentration
if specified, during any calendar day.

c. ' The Regional Administrator is defined as the Region V Administrator, U.S. EPA,
located at 230 South Dearborn,. .13th Floor, Chicago, Illinois 60604.

d. The Michigan Water Resources Commission is located in the STEVENS T. MASON
BUILDING. The mailing address is Box 30028, Lansing, Michigan 48909. •

4. Test Procedures
Test procedures for the analysis of pollutants shall conform to regulations

published pursuant to Section 304(h) of the Act, under which such procedures may be
required.

5. Recording Results
For each measurement or sample taken pursuant to the requirements of this permit,

the permittee shall record the following information:
a. The exact place, date, and time of sampling;
b. -The dates the analyses were performed;
c. The person(s) who performed the analyses;
d. The analytical techniques or methods used; and
e. The results of all required analyses.

6. Additional Monitoring by Permittee
•

If the permittee monitors any pollutant at the location(s) designated herein more
frequently than required by this permit, using approved analytica-1 methods as specified
above, the results of such monitoring shall be included in the calculation and
reporting of the values required in the Monthly Operating Report." Such increased
frequency shall also be indicated.

4

7. Records Retention
All records and information resulting from the monitoring activities required by

this permit including all records of analyses performed and calibration and maintenance
of instrumentation and recordings from continuous monitoring instrumentation shall be
retained for a minimum of three (3) years, or longer if requested by the Regional
Administrator or the Michigan Water Resources Commission.

220304
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C. SCHEDULE OF COMPLIANCE

1. The permittee shall continue to operate the installed facilities to achieve
the effluent limitations specified' for outfall 001.

2. The permittee shall comply with the requirements of Section 10, Part II-A
in accordance with the following:

a. Submit plans for approval to the Chief of the Surface Water Quality
Division necessary to comply with the primary power provision of
Section 10 in Part II on or before NA .

b. The permittee shall comply with the requirements of items lOa or
lOb contained in Part II on or before NA .
Notwithstanding the preceding sentence, the permittee shall at
all times halt, reduce, or otherwise control production in order
to protect the waters of the State of Michigan upon reduction or
loss of the primary source of power.

3. No later than 14 calendar days following a date identified in the above
schedule of compliance, the permittee shall submit either a report of progress
or, in the case of specific actions being required by identified dates, a
written statement of compliance or noncompliance. In the latter case, the
statement shall include the cause of noncompliance, any remedial actions taken,
and the probability of meeting the next scheduled requirement. Failure to submit
the written statement is just cause to pursue enforcement action pursuant to the
Commission Act and the Part 21 Rules.

220305
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PART II

A. MANAGEMENT REQUIREMENTS

1. Duty co Comply

All discharges authorized herein shall be consistent with the terms and
conditions of this permit. The discharge of any pollutant .identified in this
permit more frequently than or at a level in excess of that authorized shall
constitute a violation of the permit. .

It is the duty of the permittee to comply with all the terms and conditions
of this permit. Any noncompliance with the Effluent Limitations, Special
Conditions, or terms of this permit constitutes a violation of Public Acts 245
of 1929, as amended, and/or PL 92-500, as amended, and constitutes grounds for
enforcement action; for permit termination, revocation and reissuance, or
modification; or denial of an application for permit renewal.

2. Change of Conditions

Any anticipated facility expansion, production increases, or process
•modification which will result in new, different, or increased discharges of
pollutants must be reported by submission of a new application or, if such
changes will not violate the effluent limitations specified in this permit, by
notice to the permit issuing authority of such changes. Following such notice,
the permit may be modified to specify and limit any pollutant not previously
limited.

3. Containment Facilities

The permittee shall provide facilities for containment of any accidental
losses of concentrated solutions, acids, alkalies, salts, oils, or other
polluting materials in accordance wich che requirements of the Michigan Wacar
Resources Commission Rules, Part 5. This requirement is included pursuant co
Section 5 of the Michigan Water Resources Commission Ace, 1929 PA 245, as amended
and the Part 5 rules of the General Rules of the Commission.

4. Operator Certification

The permittee shall have the waste treatment facilities under direct
supervision of an operator certified by.the Michigan Water Resources Commission,
as required by Section 6a of the Michigan Act.

5. Noncompliance Notification

If, for any reason, che permittee does not comply wich or will be unable
to comply with any daily maTi'mm effluent limitation specified in this permit,
the permittee shall provide the Chief of the Surface Water Quality Division with
the following information, in writing, within five (5) days of becoming aware
of such condition:

22030G
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a. A description of the discharge and cause of noncompliance; and

b. The period of noncompliance, including exact dates and times; or,
if not corrected, che anticipated time the noncompliance is expected
to continue, and the steps taken co reduce, eliminate and prevent

. recurrence of Che noneomplying discharge.

6. Spill Notification

The permittee shall immediately report any spill or loss of any product,
by-product, intermediate product, oils, solvents, waste material, or any other
polluting substance which occurs co che surface waters or groundwaters of the
state by calling the Department of Natural Resources 24-hour Emergency Response
telephone number 1-800-292-4706; and the permittee shall within ten (10) days of
the spill or loss, provide Che state with a full written explanation as to the
cause and discovery of the spill or loss, clean-up and recovery measures taken,
preventative measures to be taken, and schedule of implementation. This
requirement is included pursuant to Section 5 of the Michigan Water Resources
Commission Act, 1929 PA 245, as amended.

. 7. Facility Operation

The permittee shall at all times properly operate and maintain all treatment
or control facilities or systems installed or used by the permittee co achieve
compliance with che terms and conditions of chis permit.

8. Adverse Impact

The permittee shall take all reasonable steps to minimize any adverse impact
to the surface or groundwaters of the state resulting from noncompliance with any
effluent limitation specified in this permit including, but not limited to, such
accelerated or additional monitoring as necessary to determine the nature and
impact of the discharge in noncompliance.

• •

9. By-Passing

Any diversion from or by-pass of facilities necessary to maintain compliance
with the terms and conditions of this permit is prohibited, except (i) where
unavoidable to prevent loss of life, personal injury, or severe property damage,
or (ii) where excessive storm drainage or runoff would.damage any facilities
necessary for compliance with the effluent limitations and prohibitions of this
permit. The permittee shall promptly notify the Michigan Water Resources
Commission and the Regional Administrator, in writing,- of such diversion or bv-oa

10. Power Failures gg 005961

In order to maintain compliance with che effluent limitations and prohibition
of chis permit, the permittee shall either:

a. Provide 'an alternative power source sufficient to operate facilities
utilized by permittee to maintain compliance with the effluent limita-
tions and conditions of this permit which provision shall be indicated'
in this permit by inclusion of a specific compliance date in each
appropriate "Schedule of Compliance for Effluent Limitations".
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b. Upon the reduction, loss, or failure of one or more of the primary
sources of power to facilities utilized by the permittee to maintain
compliance with Che effluent limitations and conditions of this permit,
the permittee shall halt, reduce or otherwise control production
and/or all discharge in order to maintain compliance with the effluent
limitations and conditions of this permit. •*

11. Removed Substances

Solids, sludges, filter backwash, or other pollutants removed from or
resulting from treatment or control of wastewaters shall be disposed of in a
manner such as to prevent any pollutant from such materials from entering
navigable waters, or che entry of toxic or harmful contaminants thereof onto
the groundwacers in concentrations or amounts detrimental to the groundwater
resource..

12. Upset Noncompliance Notification

If a process "upset" (defined as an exceptional incident in which there is
unintentional and temporary noncompliance with technology based permit effluent
limitations because of factors beyond the reasonable control of the permittee)
has occurred, the permittee who wishes to establish the affirmative defense of
upset shall notify the Chief of the Surface Water Quality Division by telephone
within 24 hours of becoming aware of such conditions and within five (5) days,
provide in writing, the following information:

a. That an upset occurred and chat the permittee can identify the specific
cause(s) of che upset;

b. That che permicted wastewater creacment facilicy was, at the time,
being properly operated;

c. That the permittee has specified and taken action on all responsible
steps to minimize or correct any adverse impact in the environment
resulting from noncompliance with his permit.

In any enforcement proceedings, the permittee is seeking to establish the-
occurrence of an upset, has .the burden of proof.

13. Any requirement of this permit which" is included under the unique terms of
Michigan, the Water Resources Commission, Act 245, P.A. 1929, as amended, and
rules promulgated thereunder, is not enforceable under the Federal Clean Water
Act regulations.

BE 005962
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B. RESPONSIBILITIES

1. Right of Entry

The permittee shall allow the Executive Secretary of the Michigan Water
Resources Commission, the Regional Administrator and/or their authorized
representatives, upon the presentation of credentials:

a.. To enter upon the permittee's premises where an effluent source is
located or in which any records are required to be kept under the
terms and conditions of this permit; and

b. At reasonable times to have access co and copy any records required
Co be kept under che cerms and condicions of chis permit; co inspect
any monitoring equipment or monitoring method required in this permit;
and to sample any discharge of pollutants.

2. Transfer of Ownership or Control

In the event of any change in control or ownership of facilities from
which the authorized discharge emanate, the permittee shall notify the succeeding
owner or controller of the existance of this permit by letter, a copy of which
shall be forwarded to the Michigan Water Resources Commission and the Regional
Administrator.

3. Availability of Reports

Except for data determined to be confidential under Section 308 of che
Act and Rule 2128 of the Water Resources Commission Rules, Part 21, all reports
prepared in accordance with che cerms of chis permit shall be available for
public inspection at the offices of the State Water Pollution Control Agency
and the Regional Administrator. As required by the Act, effluent data shall not
be considered confidential. Knowingly .making any false statement on any such
report may result in Che imposition of criminal penalties as provided for in
Section 309 of .the Act and Sections 7 and 10 of the Michigan Act.

4. Permit Modification

After notice and opportunity for a hearing, this permit may be modified,
suspended, or revoked in whole or in part during its term for cause including,
but not- limited Co, the following:

a. Violation of any cerms or conditions of chis permit;

b. Obtaining this permit by misrepresentation or failure to disclose
fully, all relevant facts; or

c. A change in any condition Chac requires either a temporary or permanent
reduction or elimination of the authorized discharge.

220309
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5. Toxic Pollutants

Notwithstanding Part II, B-4 above, if a toxic effluent standard or
prohibition (including any schedule of compliance specified in such effluent
standard or prohibition) is established under Section 307(a) of the Act for
a toxic pollutant which is present in the discharge and such standard or
prohibition, is more- stringent than any limitation for such pollutant in this
permit, chis permit shall be revised or modified in accordance with the toxic
effluent standard or prohibition and the permittee so notified.

6. Civil and Criminal'Liability

Except as provided in permit-conditions on "By-Passing" (Part II, A-9)
and "Power Failures" (Part II, A-10), nothing in this permit shall be construed
to relieve the permittee from civil or criminal penalties for noncompliance,
whether or not such noncompliance is due to factors beyond his control, such
as accidents, equipment breakdowns, or labor disputes.

7. Oil and Hazardous Substance Liability

Nothing in chis permit shall be construed to preclude the institution of
any legal action or relieve the permittee from any responsibilities, liabilities,
or penalties to which the permittee may be subject under Section 311 of "the Act
except as are exempted by federal regulations.

8. State Laws

Nothing in Chis permit shall be construed to preclude che institution of any
legal action or relieve the permittee from any responsibilities, liabilities,
or penalties established pursuant to any applicable State law or regulation under
authority preserved by Section 510 of the Act.

9. Property Sights

The issuance of this permit does not convey any property rights in either
real or personal property, or any exclusive privileges, nor does it authorize
violation of any Federal, State or local laws or regulations, nor does it obviate
che necessity of obtaining such permits or approvals from other units of
government as may be'required by law.

10. Severability

The provisions of this permit are severable, and if any provision of this
permit, or che application of any provision of this permit to any circumstances,
if held invalid, the application of such provision to other circumstances, and
the remainder of this permit, shall not be affected thereby.

11. Notice to Public Utilities (Miss Dig)

The issuance of this permit does not exempt the permittee from giving notice
to public utilities and complying with each of the requirements of Act 53 of the
Public Acts of 1974, being sections 460.701 to 460.718 of the Michigan Compiled
Laws, when constructing facilities to meet the terms of this permit.

220310
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MIXING'ZONE

General Signal Corporation
Hvdreco Unit

Facility: 9000 E. Michigan Avenue
Kalamazoo, Michigan 49003

Outfall Number Receiving Water Discharge Location

001 Kalamazoo River Section 23,
T2S, R10W
I'.alamazoo Co.

For toxic pollutants, the volume of receiving water used in assuring that effluent
limitations are sufficiently stringent to meet Water Quality Standards is 25* of
the design flow of the receiving stream.

For other pollutants, the volume of receiving water used in assuring that effluent
limitations are sufficiently stringent to meet Water Quality Standards is the
design flow of the receiving stream.

220311
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PROJECT* 108941

page 1 of 2

PCB ANALYSIS

Aptus
Environmental Services

21750 Cedar Avenue
PO Box 550
Lakeville. MN 55044
16121469-3475
FAX (612) 469-5140

COMPANY NAME Westinghouse Engineering

24700 West 11 Mile

Southfield. MI 48037

DATE RECEIVED 09/26/1

REPORT DATE 10/02/8'

LAB#

001

002

003

004

C 005

006

007

008

009

010

Oil

012

013

014

015

016

017

018

019

020

SAMPLE IDENTIFICATION

BC-9-25-89-001

BC-9-25-89-002

BC-9-25-89-003

BC-9-25-89-004

BC-9-25-89-005

BC-9-25-89-006

BC-9-25-89-007

BC-9-25-89-008

BC-9-25-89-009

BC-9-25-89-010

BC-9-25-89-011

BC-9-25-89-012

BC-9-25-89-013

BC-9-25-89-014

BC-9-25-89-015

*r BC-9-25-89-016

BC-9-25-89-017

BC-9-25-89-018

BC-9-25-89-Ot9

BC-9-25-89-020

SERIAL NUMBER PCB CONCENTRATIONS

136000 Mg/100 cm2

1420QQ Mg/100 cm2

31700 Mg/100 cm2

26000 Mg/100 cm2

111 Mg/10Q cm2

86000 Mg/100 cm2

7930 Mg/100 cm2

340 Mg/100 cm2

840 Mg/100 cm2

3630 Mg/100 cm2

11300 Mg/100 cm2

53000 pg/100 cm2

66000 Mg/100 cm2

2900 Mg/100 cm2

610 Mg/100 cm2

< 1 Mg/100 cm2

320 Mg/100 cm2

260 Mg/100 cm2

2100 Mg/100 cm2

6000 Mg/100 cm2
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PCB ANALYSIS

Aptus
Environmental Serwes

21750 Cedar Avenue
PO Box 550
Lakeville. MN 55044
(612) 469-3475
FAX (6121469-5140

COMPANY NAME. Westinghouse Engineering

24700 West 11 Mile

Southfield, MI 48037

DATE RECEIVED 09/26/

REPORT DATE 10/02/8

LAB#

021

022

023

024

025

026

027

028

029

030

031

032

033

034

035

036

<J
037

038

SAMPLE IDENTIFICATION

BC-9-25-89-021

BC-9-25-89-022

BC-9-25-89-023

BC-9-25-89-024

BC-9-25-89-025

BC-9-25-89-026

BC-9-25-89-027

BC-9-25-89-028

BC-9-25-89-029

BC-9-25-89-030

BC-9-25-89-031

BC-9-25-89-032

BC-9-25-89-033

BC-9-25-89-034

BC-9-25-89-035

BC-9-25-89-036

BC-9-25-89-101

BC-9-25-89-102

SERIAL NUMBER

Dust Sample

Dust Sample

PCB CONCENTRATIONS

850 Mg/100 cm2

2400 Mg/100 cm2

5000 Mg/100 cm2

470 Mg/100 cm2

310 Mg/100 cm2

86 Mg/100 cm2

30 Mg/100 cm2

430 Mg/100 cm2

130 Mg/100 cm2

670 Mg/100 cm2

350 Mg/100 cm2

460 Mg/100 cm2

35000 Mg/100 cm2

640 Mg/100 cm2

1700 Mg/100 cm2

4100 Mg/100 on2

5800 Mg/g

485 Mg/g
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ADIUS
Environmenlal Services

21750 Cedar Avenue
P.O. Box 550
Lakeville. MN 55044

612-469-3475
FAX 612-469-5140

March 14, 1991

Mr. Ray Bell
Westinghouse Engineering
24700 West 11 Mile
Southfield, MI 48037

Dear Mr. Bell:

RE: Laboratory Project Number: 108941
Purchase Order Number: None

Enclosed you will find the laboratory analysis report
for the samples we received from you previously on
September 26, 1989. The results have been reviewed for
completeness and technical merit. Analytical results
are reported only from information recorded on bottle
label.

All tests were performed in accordance with the methods
specified in U.S. EPA SW-846, current ASTM methods or
other recognized methodologies.

Please contact your Aptus Representative with any
questions concerning this report.

Respectfully Submitted,

Robert C. Wong, Ph. D
Laboratory Manager

Enclosures

RCW/ple

— A \Vesiinghouse Company —



Westinghouse Engineering
24700 West 11 Mile
Southfield, MI 48037

DATE RECEIVED:
METHOD:

PARAMETER:
SAMPLE MATRIX:
UNITS:

9/26/89
Federal Register Vol.
No. 63; April 2, 1987
PCB
Surface Wipe
jig/100cm2

ATTN: Ray Bell

PROJECT # 108941

LAB ID
-001
-002
-003
-004
-005
-006
-007
-008
-009
-010
-Oil
-012
-013
-014
-015
-016
-017
-018
-019
-020

CLIENT ID
BC-9-25-89-001
BC-9-25-89-002
BC-9-25-89-003
BC-9-25-89-004
BC-9-25-89-005
BC-9-25-89-006
BC-9-25-89-007
BC-9-25-89-008
BC-9-25-89-009
BC-9-25-89-010
BC-9-25-89-011
BC-9-25-89-012
BC-9-25-89-013
BC-9-25-89-014
BC-9-25-89-015
BC-9-25-89-016
BC-9-25-89-017
BC-9-25-89-018
BC-9-25-89-019
BC-9-25-89-020

RESULT
136, 000
142,000
31,700
26,000
111
86,000
7,930
340
840
3,630
11,300
53,000
66,000
2,900
610
<1
320
260
2,100
6,000

MDL
100
100
10
10
1
100
10
1
1
10
10
100
100
10
1
1
1
1
10
10

PCB concentrations resulting from surface wipe analyses should be
reported as the quantity of PCB per the area sampled. Utilizing a 10cm
by 10cm sampling area the result would be micrograms (Mg) of PCB per
100cm.

A>TUS 21750 Cedar Avenue Lakeville, MN 55044

BDL = Below Detection Limit
MDL = Method Detection Limit
N/A = Not Applicable
ND = Not Detected

612-469-3475

A \\estmgttouse Comcany



Westinghouse Engineering
24700 West 11 Mile
Southfield, MI 48037

DATE RECEIVED:
METHOD:

PARAMETER:
SAMPLE MATRIX:
UNITS:

9/26/89
Federal Register Vol.
No. 63; April 2, 1987
PCB
Surface Wipe
Mg/100cm2

ATTN: Ray Bell

PROJECT # 108941

LAB ID
-021
-022
-023
-024
-025
-026
-027
-028
-029
-030
-031
-032
-033
-034
-035
-036

CLIENT ID
BC-9-25-89-021
BC-9-25-89-022
BC-9-25-89-023
BC-9-25-89-024
BC-9-25-89-025
BC-9-25-89-026
BC-9-25-89-027
BC-9-25-89-028
BC-9-25-89-029
BC-9-25-89-030
BC-9-25-89-031
BC-9-25-89-032
BC-9-25-89-033
BC-9-25-89-034
BC-9-25-89-035
BC-9-25-89-036

RESULT
850
2,400
5,000
470
310
86
30
430
130
670
350
460
35,000
640
1,700
4, 100

MDL
1
10
10
1
1
1
1
1
1
1
1
1
100
1
10
10

PCB concentrations resulting from surface wipe analyses should be
reported as the quantity of PCB per the area sampled. Utilizing a 10cm
by 10cm sampling area the result would be micrograms (/zg) of PCB per
100cm.

A5TUS

BDL = Below Detection Limit
MDL = Method Detection Limit
H/A = Not Applicable
ND = Not Detected

21750 Cedar Avenue • Lakeville, MN 55044 • 612-469-3475



Westinghouse Engineering
24700 West 11 Mile
Southfield, MI 48037

DATE RECEIVED:
METHOD:
PARAMETER:
SAMPLE MATRIX:
UNITS:

9/26/89
ASTM D3304
PCB
Soil

ATTN: Ray Bell

PROJECT # 108941

LAB NO.
-037
-038

CLIENT ID
BC-9-25-89-101
BC-9-25-89-102

RESULT
5,800
485

MDL
10
1

A>TUS

BDL = Below Detection Limit
MDL = Method Detection Limi:
N/A = Not Applicable
ND = Not Detected

21750 Cedar Avenue • Lakeville, MN 55044 612-469-3475

A Westinghouse
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October 11, 1989

Aptus

Environmental Services

P.O Box 1328
Coffeyville. KS 67337
(316)251-6380
(800) 292-2558
FAX (316) 251-7498
Sales FAX (316) 251-1095
Confidential FAX (316) 251-0091
Incinerator FAX (316) 251-0089

Mr. Franz Prohaska
Westinghouse
P.O. Box 700/24700 West 11 Mi Rd
Southfield, MI 48037

RE: Benteler Industries, Aptus Document No. 253PB

Dear Mr. Franz Prohaska:

Enclosed, please find your copy of the hazardous
waste manifest indicating that your waste material
has been received and accepted by Aptus, formerly
National Electric Inc. Immediately following the
disposal of all your material, you will receive
a complete Certificate of Disposal from Aptus.

Once again, Aptus would like to express our
appreciation to you as a valued customer.

Should you have any questions, please feel free to
contact our Environmental Affairs personnel from
8:00 AM to 5:00 PM, Monday through Friday.

Sincerely,

Environmental Affairs

Enclosure

cc: Generator (original manifest)

a A S* f*4 • *
BE 030698 OOj.i,



DNRW
MICHIGAN DEPARTMENT

OF NATURAL RESOURCES
DO NOT WRITE IN THIS SPACE

ATT. D DIS. REJ. D PR. D

Required under authority ol Act 64. PA
1979. as amended and Act 136. PA
1969.

Failure to tile is punishable under
section 299.548 MCL or Section 10 of
Act 136. PA. 1969.

Please print or type. Form Approved. OMB No. 2050-0039 Expires 9-30-91

ff
UNIFORM HAZARDOUS

WASTE MANIFEST
1. Generator s US EPA ID No. Manifest

M|I|D|Q|4|3[7|7|2|4|9(0|D2T5T3TPM

2. Page 1

of

Information in the shaded areas
is not required by Federal
law.

w
z
o

3. Generator s Name and Mailing Addres Industries
East Michigan Avenue

Galesburg, MI 49053
Generator's Phone ( 616 ) 665-42a>

A. State Manifest Document Number

Sii 316743(15
B. State Generator's ID r.

Transporter 1 Company Name
Aptus

67 US EPA ID Number C. State Transporter's ID
] D. Transporter's Phone .612-469-3475

7. Transporter 2 Company Name US EPA ID Number E State Transporter's \Dp7c. ft /£?
F. Transporter's Phone

9. Designated Facility Name and Site Address

Aptus

P.O. Box 1328/Hwy. 169 North
Coffeyville, KS 67337

10. US EPA ID Number G. State facility's ID M

J K l S l D l 9 l 8 l O l 9 l 6 l 4 l 9 l 9 l 3
H. Facility's Phone -i.ff-" ; ft
"""•' ^^-ffil^ :'. tf«316-25i-6380

11. US DOT Description (including Proper Shipping Name, Hazard Class, and
HM ID NUMBER).

12.Containers

No. Type

13.
Total

Quantity

14.
Unit

(.Waste
No.

N/H

u.
O

o
a
o
I

o

RQ WASTE HAZARDOUS SUBSTANCE, SOLID, N.O.S.,
(POLYCHLORINATED BIPHENYLS) ORM-E NA 9188 Ol 2l 6i L N

RQ WASTE HAZARDOUS SUBSTANCE, SOLID, N.O.S.,
(POLYCHLORINATED BIPHENYLS) ORM-E NA 9188 \c\5 Ol 2| 6j L N

c.

RQ WASTE HAZARDOUS SUBSTANCE, LIQUID BR SSEXHJC
N.O.S., (POLYCHLORINATED BIPHENYLS) ORM-E HA 9188J0I/ 0 | 2 | 6 ( L N

d.

I I I I I
J. Additional Descriptions for Materials Listed Above

a. transformers drained of askarel
, PKVMS . , . .
b. •eif- pa»le.'s containing

c. drums of askarel

K. Handling Codes for Wastes
Listed Above ;

al si
b/ s /
c/ s /
d/ /

u
z
UJ
a
cc
UJ
•S.

O

o
a
2
<
a

15. Special Handling Instructions and Additional Information

See Enclosed Contingency Plan
Work- Order #36549

16. GENERATOR'S CERTIFICATION: I hereby declare Ihat the contents of this consignment are fully and accurately described above by
proper shipping name and are classified, packed, marked, and labeled, and are in all respects in proper condition for transport by highway
according to applicable international and national government regulations.

If I am a large quantity generator. I certify that I have a program in place to reduce the volume and toxicity of waste generated to the degree! have determined
to be economically practicable and that I have selected the practicable method of treatment, storage, or disposal currently available to me which minimues the
present and future threat to human health and the environment; OR; if l.am a small quantity generator. I have made a good faith effort to minimize my waste
generation and select the best waste management method that is available to me and that I can afford.

Date
Pointed/Typed Name

VAVI& r*
Signatur Month

17. Transporter 1 Acknowledgement of Receipt of Materials Date

Printed/Typed Name

18. Transporter 2 Acknowledgement or Receipt of Materials

Signature

J

Month Day Year

Z Date

Printed/Typed Name Signature Month Day Year

19. Discrepancy Indication Space

20. Facility Owner or Operator: Certification of receipt of hazardous materials covered by this manifest except as noted in
Item 19.
_ ^_ _____ ____^ - -- ^ — — _ .
Printed/Typed Name Signature ,-. ~ „ .^.Mont

BE 030699 0057(1

Dai-;_ - •
Day 'ear



WESCO KALAMAZOO

C/O BENTELER INDUSTRIES

9000 EAST MICHIGAN
GALESBURG, MICHIGAN

REMOVAL OF PCB CAPACITORS

WESTINGHOUSE JOB NUMBER: DTES643

WESTINGHOUSE ELECTRIC CORPORATION
ENGINEERING AND INSTRUMENTATION SERVICES DIVISION

24700 ELEVEN MILE ROAD
SOUTHFIELDr MICHIGAN 48034

(313)357-7343

PREPARED BY: C - J - WINSLOW

"% A f ^ "- ~"
UUD i J. J

BE 030700



PURPOSE:

Removal of PCB capacitors.

PERSONS CONTACTED AND DATE OF VISIT:

Dave Corbin
Kieth Keipers - WESCO

On site: 10/13/89

APPARATUS IDENTIFICATION:

See attached list

TIME IN SERVICE AND APPLICATION:

Various power factor correction capacitors.

AS FOUND:

Capacitors had been disconnected but were still in place in the
rafters, .

ACTION TAKEN:

Capacitors were loaded into cap-pack for disposal. Cap-pack and
switches that were removed were placed in temporary storage area,

BE 030701 00571



Benteler Industries - October 13 1989

Line Serial Drum Type Class Manufacturer Tot/PCB wt Notes

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

1159916
1159971
1159964
H 20115
57017456
57C613B
57D3468E
57D31520
57D2719F
57C3426U
57D33722
57D3143D
C53734
L53722
L53727
N25922
PF460-281F
PF460-281F
PF460-281F
PF460-281F
57C617B
57C3419U
57C3409U
57D3465E
57C5895N

17
1
21
22
23
24
25
26
27
28
29
30
31
20
18
19
32
33
7
8
9
10
11

PFA-118E -26022
PFA-118E -26022
PFA-118E -26022

FP
FP
FP
FP
FP
FP
FP
FP

FP
FP
FP
FP
FP

COE
CDE
COE
GE
W
U
W
W
U
U
U
W
6E
GE
GE
GE
CDE
CDE
COE
COE
W
U
w
w
w

75
75
75
75
50
50
50
50
50
50
50
50
50
50
50
50
75
75
75
75
50
50
50
50
50

60
60
60
25
15
15
15
15
15
15
15
15
15
15
15
15
25
25
25
25
15
15
15
15
15

ICVAC
KVAC
ICVAC
KVAC
KVAC
KVAC
KVAC
KVAC
KVAC
KVAC
KVAC
KVAC
KVAR
KVAR
KVAR
KVAR
KVAR
KVAR
KVAR
KVAR
KVAR
KVAR
KVAR
KVAR
KVAR

480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480
480

VAC
VAC
VAC
VAC
VAC
VAC
VAC
VAC
VAC
VAC
VAC
VAC
VAC
VAC
VAC
VAC
VAC
VAC
VAC
VAC
VAC
VAC
VAC
VAC
VAC

Line Serial Drum Type Class Manufacturer Tot/PCB wt Notes

26
27
28
29
30
31
32
33
34

57B4164M
57C3421U
57D1758G
N201019
5703562H
57C10611
57D3466E
57C3408U
57C611B

12
13
14
34
2
3
4
5
6

FP
FP
FP

U
U
W
GE
W
U
U
U
U

50
50
50
50
50
50
50
50
50

15
15
15
15
15
15
15
15
15

KVAR 480 VAC
KVAR 480 VAC
KVAR 480 VAC
KVAR 480 VAC
KVAR 480 VAC
KVAR 480 VAC
KVAR 480 VAC
KVAR 480 VAC
KVAR 480 VAC

BE 030702 J t JL



W E S C 0 ii
3443 GEMBRIT C I R C L

KALAMAZOO MI 49OO1

CUSTOMER ORDER NUMBER
P91444K

UNE
NO

1O

QUANTITY

SH»>P£D

1

BALANCE DUE

RE

WESTINGHOUSE ElE
2161O M E Y E R S

DE TRO1 T

SHIP DATE AND ROUTING
O1-26-9O BEST WAY

IDENTIFICATION
NUMBER

DS-OOOO-OOOOO

523-23

FOB

P/S

AMI IU

PAGEnwr MIP*IV COMPANY
"0. MUNCH CODE

Ml 48237 INVOICE NUMKR

MVOCCDATf

1 Of

325O

518658

01-26-90

IMffm nan M W Mr WESCO ORDER NO. CUSTOMER NO.

"PD/NC 1 V4827O-O2 J5425-OO

CATALOG NUMBER AND DESOBPTION

:1NAL BILLING FOR YOUR

11 S T A T E TAX

>O P91444K INCLUDING

TRANSFORMER t C A P A C I T O R

DESTRUCTION. RIGGING.

C A P A C I T O R REMOVAL. OIL

T E S T I N G AND A S S O C I A T E D

AC T I VI T IE S.

i/l

N

•TiTl

1

si
UMTPRKE

56526. OOO

Mi

E

Seller represent! that with retpe<t »o the production ol the ortxUl ond/or the peHormonce ol ihe »erv^ T«MV Vftll MAV nrratd
covered ty rhi> invoke. A ho» lully complied wifh the foir lobo. Slondordi Art ol 1°M. o» amended. IF PAID WJTHINIO DAYS NET 30

f At«0 M

COtLS

REELS

•UNDIES

•OXES

QUANTITY WtKXT

RETURN MATERM1 WU NOT BE
ACCEPTED WITHOUT AUTHORUATlON

ELUNGPttCZ

-nxar
"VINl

CAtM EXTENSION

56526. OO

2261 .04

TOTAL) 58787 OA

1

SOLD
TO

SHIP TO
'»€NTELER I N D U S T R I E S INC.
32O HAL L ST S.W.

B E N T E L E R INDUSTRIES INC.
HALL ST S.W.

GRAND RAPIDS MI 495O7

All »ol«l Of* tipf*lUy <ondtt»ofvol On

51 8658
f't ogf*«m«nt to th« ktofxiord t«fmt ond condit»of>l Of rK« I

GRAND RAP!DS

i and fcxxk ol th*t fo"*t

MI A95O7

PAST DUE ACCOUNTS SUBJECT TO
SERVICE CHARGE Of ) V>% PER MONTH
OR MAXIMUM PERMITTED BY LAW.

WtSCO 23245 4 PT (*£V 144,

1 6

•o
o
cnr

BE 030716

CO



^

WJE S C 0
llectric Supply Cewpony WESTIfeOlOUS

- RE

£ f IE
3443 GEMBRIT C1RCL 2161O MEYERS

KALAMA7OO MI 49OO1 DETROIT

CUSTOMER ORDER NUMBER

9169OK

UN£
NO

T O

RO

TOO

1 /O

QUANTITY

SHIPPED

8

?

1

1

BALANCE DUE

SHIP DATE AND ROUTING

O1 -26-90 BEST WAY

IDENTIFICATION
NUMBER

QS-

3S-

>S-

3S-

"XDDER

55 GAL

CHARGE

FOB
P/S

PAGE 1 Of
nrtir WIPPIV COMPANY rw** , w

RD. MUNCH CODE 325O

Ml 48237 MVOrCENUMMR 518659

INVOICE DATE O1-26-9O

1>•"

COILS

REELS

•UNDIES

•OXES

r> LO
^ CD
O (̂ >
un

QUANTITY WtlGMT

SMrfMtniM MUM WESCO ORDER NO. CUSTOMER NO. (/I |W*M RETURN MATERU1 WU NOT BE
=>PD/NC 1 ;86289-01 )5425-99 N |1 ACCEPTED WITHOUT AUTHOmZATiON

CATAIOC NUMBER AND DESCRIPTION

FOR

LON

OVERPACK

DRUMS FOR

FOR 1NC1NERATON

31 SPOSAL

S T E E L

3F PCB

OF SWI T CHGEAR

DRUMS FOR DISPOSAL

Fl

APPROVED

CRED1 T

L L E D NON-DOT

DRUMS LESS

FOR STD 55 GAL

SE LUNG PRICE

UNIT PRICE

97.OOO

SO. OOO

2.55O

6956. OOO

Mi

E

E

E

E

Seller repretenti thot with reipect to the production ol the ortKlei ond/o» the perlormonce d the tervkei Tf 1MV VfHI MAV nfftt ITT
covered >y riv» invoke, it hoi Mly complied wrth the Foir lobor Stondordi Act ot 1938, ot emended. IF PAID wTTHrN 10 DAYS NET 30

, «9«j
TIAOf

Ml
CAIM

EXTENSION

776. OO

16O.OO

?.55

^956.00

TOTAL)

C

SOLD SHIP TO
TO PAST DUE ACCOUNTS SUBJECT TO

SERVICE CHARGE OF 1 Vj% PER MONTH
OR MAXIMUM PERMITTED BY LAW.

All fcol«t Of* condittcnol on r t ogf*«m»nl to th« itorxiord t«rmt ond coftdt*»OfU OA fh« tronl ond both ot ttm form

518659

WliCO 2324J4 fT |«V 3*4,

N 1 6



W E S C 0
f UcttK

3443 GEMBRIT f. I R C L

K.ALAMA/OO MI 49OO1

REMIT TO

WESTINGHOUSE ELECTRIC SUPPLY COMPANY
2161O Ml Y E R S RD.

D E T R O 1 T Ml 48237

PAGE

MUNCH CODE

INVOKE NUMUR

MVOlCe DA1E

2 Of

3250

5186S9

01-26-90

COILS

REELS

•UNDIES

•OXES

QUANTITY WllOlT

"H

1>
LO
CD
O

CUSTOMER ORDER NUMBER
9169OK

SHIP DATE AND ROUTING
01-26-9O BEST WAY

FOB
P/S

nm
PPD/NC

WESCO ORDER NO

V86289-O1

CUSToVcR NO.

D5A25-99

B/l
N

RETURN MATERUl WKi NOT BC
ACCEPTED WITHOUT AUTHOWATlCN

UNE
NO

QUANTrTY

SHWD BALANCE DUE
IDENTIFICATION

NUMBER CATALOG NUMBER AND DESCRCTION UNTT PUCE COUNT EXTENSION

DOT APPROVED DRUMS NOT

REQUIRED.

5EBR1S DISPOSAL.

3F ABOVE DRUMS K. DEBRIS

MOTE: TRANSFORMER OIL

MOT INCLUDED IN THIS AS

IT WAS I N C L U D E D IN ORIG

-AMOUNT .

Seller repretenti thot with reipect to the production ol Ihe orticlei and/or the perlormoixe ol me tervkei
covered by fhrt invoice, rt hoi tatty complied with the FoW lobor Stondordt Act of \93t, ot amended.

00

f>

§

8

SOLD
TO

SHIP TO

TERMS: YOU MAY DEDUCT
IF PAID WITHIN 10 DAYS NET 30 TOTAL)

PAST DUE ACCOUNTS SUBJECT TO
SERVICE CHARGE Of I V(X PER MONTH
OR MAXIMUM PERMITTED BY LAW.

All >o)!•« or* ••prttily condit*o^ot on »vy*r't agr»*m«nt to rfc« ttondord tvrmt ond <ond>tK>n» on |K« front ond So<k ot trtit form

-\ s r-~ t—\518659

WESCO 2326J-4 H. i»f V

0 1 6



• f »

r

W E S C O A
WrMM»o>evie ^HR^
Electric Supply Co«>pony

3443 GEMBR1T C1RCL

KALAMAZOO MI 49OO1

CUSTOMER ORDER NUMBER

9169OK

UNE
NO

OUANTrTY

SH»«D BALANCE DUE

WESTINGHOUSE ELECTRIC SUPPLY COMPANY

2161O MEYERS RD.

DETROIT Ml 48237

j>

10
CD
CD

PAGE 3 Of

•RANCH CODE 3250

INVOICE NUMlEt 518659

BWOrCEDATE O1-26-9O

SUP DATE AND ROUTING FOB *•»«•« «m M « M WESCO OWf B NO.

01-26-90 BEST WAY P/S =>PD/NC 1 .86289-01

HXNTIFICATlON
NUMBER

CUSTOMER NO. B/I
J5A25-99 N

CATALOG NUMBER AND DESCRIPTION

3 AIR CIR BRKRS & ASSOC

EQUIPMENT .

M M

1
U

UMTPtJCE
•*

Seller reprtienri thot wrth reipect to the production of (he orhclei ond/ or the perforinonce o* Ihe icrvicei TFBMt- ¥(%! UAV nfniirr
covered ̂ y thii invoice, A hot fully compl.ed with the Foir lobor Stondordl Act ol 19M. 01 omended. IF PAJD WrTHIW 1 0 DAYS NET 30

SOLD

TO H F M T F I F R 1 IsJDl IS T R I f S. t lMf-

SHIP TO
RFMT F 1 FR INCIU<;T R 1 F<; twr

•ACMpK

COILS

REELS

BUNDLES

•OXES

QUANTITY WEIGH!

RETURN MATERUl WKl NOT BE
ACCEPTED WITHOUT AUTHOtUATION

LUNG PfeCE
DOC.O

TIAOf
~uiifl

CAJM EXTENSION

TOTAL) „„.„
PAST DUE ACCOUNTS SUBJECT TO

CO

ON^ — i

§

O
n«

5?O HALL ST S.W. 52O HALL ST S.W.

GRAND RAPIDS MI 495O7 GRAND RAPIDS Ml

All K>l*» or* t-prttvJy t<x>drtM>nol on ftuytr't oar*«m*nt to »*»• tfondo'd l«rmt ond condft»om on tt>« front O«d bock ol tnn to>m

518659

SERVICE CHARGE OF I'/»% PER MONTH
OR MAXIMUM PERMIHED BY LAW.

WfSCO 232*3 4 PI ittv 14«i

P 16
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TO
BENTELER INDUSTRIES
9000 EAST MICHIGAN AVENUE
GALESBURlv, MI 49053

ENVIRONMENTAL WEST
P,0, BOX 1.505
OWOSBO, MI 48867

BENTELER INDUSTRI
GALESBURG, Ml

NUV 2 7 1989

R E C E I V E D

C.USTOM E R_NO. I STATEMENT DATE.

081.79 10/31/89
I

DATE

9/28/89
9/30/89

1.0/31/89

INVOICE NO.

OOO08777
OOO08785
OOO08820

CHARGES

9 > 906 . 85
509 , 00

227,087,00

CREDITS

,00
,00
* 00

REFERENCE ,̂ _

91.544--K

COMMENTS

BE 030253

_ .̂._^BALANCE ^_^x

9 , 906 , 85
5O9 « 00

227,087,00

CURRENT 30-60 DAYS PAST DUE 60-90 DAYS PAST DUE 90+ DAYS PAST DUE SERVICE CHARGE, PLEASE Jv n H CT O ' O

;?27,087,00 1.0,41.5,85 , OO , OO , OO AMOUNT"/ 237,502.85



Original Proposal

Less:
378 tons vs. 329 tons
21 loads vs 23 loads-

Adjusted Proposal

Plus:
Sub Contract Loading Svcs
Sub Contract Cutting Svcs
Wesco Platform
Wesco Platform
Concrete Depth-6" vs 7-3/8"
Labor addt'l
-Machine Footing
Dump Site Demurrage
Additional Boxes
Concrete Sampling
Delay Time (K&D, Diamond Drill,)
Transformer Platform
Backhoe Demurrage

$188,562.00

16,0{13.00cr
4,120.00db

$176,65^.00

6,870.32
6,882.00

6A6.00
360.00

3,669.96
1,598.00
3,271.80
1,045.00

600.00
1,294.50
3,000.00
1,400.00
2,500.00

$209,79b.58

Backhoe Demurrage, 10 days @ $250.00/day :

10/17, 10/18, 10/20 (iday), 10/21, 10/22, 10/23 (fcday)
10/24, 10/27, 10/28, 10/29, 10/30

o O r f) 0
U 0 -j t- >>

BE 030254



INVOICE

INVOICE
TO

Bi,:.'..r: i.irii

NUV

O8179
BENTELER INDUSTRIES
9000 EAST MICHIGAN AVENUE
GALESBURG, MI 49053

, _DATE

10/31/89

NUMBER

882'

PAGE 1.

i a i . h i V I . 0 PLEASE MAKE CHECK PAYABLE TO:
K&D ENVIRONMENTAL. WEST,

REMIT TO.
P,0, BOX 1505
OWOSSO, MI 48867

JOB NUMBER

1.331

P.O. NUMBER RELEASE NUMBER TERMS „.

NET 30

JOB DESCRIPTION

CUT CONCRETE TRANSPORT TO MODEL CITY, NEW YORK

DATE

1.0/11/89
1.0/12/09
IO/ 13/89
J. 0/1. 4/89
1.0/1.4/89
10/14/89
10/1.6/89
IO/. 1.6/89
1O/ 16/89
10/16/89
IO/ 16/89
IO/ 1.6/89
IO/ 1.6/89
IO/ 16/89
IO/ 1.6/89
IO/. 16/89
1.0/1.6/89
,lO/:1.6/89
IO/ 16/89
10/16/89
10/1.9/89
10/19/89
10/1.9/89
10/19/89
1.0/19/89
10/19/89
10/19/89
10/19/89
1.0/19/89
1.0/2O/89
10/20/89
10/2O/89
1.0/20/89

EQUIPMENT

JOB TICKET #

83O4
8298
8307
831.4
833.5
8317
3027
3O27
3O27
8335
8335
8335
8341
8341
8341

34371
34371
34371
34650
3-4650

3030
3030
8339
8339
8339
8344
8344
8344
8404
8382

341.98
34198
34654

MANIFEST tt

81.85248

8185158

8185266

81.85167

81.85257

8185302

8185347

8185356

8185329

TYPE

M1SC
MISC
MISC
MISC
MISC
MISC
EQUIP
MISC
DISP
EQUIP
MISC
DISP
EQUIP
MISC
DISP
EQUIP
MISC
DISP
EQUIP
DISP
EQUIP
DISP
EQUIP
MISC
DISP
EQUIP
MISC
DISP
MISC
MISC
EQUIP
DISP
EQUIP

CODE

MOB 11... I Z A"
CUT/REMO*
CUT/REMO<
D IS ASS AMI
DOWNTIME
DOWNTIME
DTR004
OFFLOAD If
SCAPCB
DTRO02
OFFLOAD If
SCAPCB
RTR008
OFFLOADIf
SCAPCB
RTR004
OFFLOAD 1C
SCAPCB
RTR005
SCAPCB
DTR004
SCAPCB
DTR002
OFFLOAD I h
SCAPCD
RTROO8
OFFLOAD If
SCAPCB
REMOVE C(
CUT/LOAD
RTROO4
SCAPCB
RTRO05

LABOR DISPOSAL SUPPLIES

QTY./HOURS,

ION
E 6,900 SC
E 6OOO ADI
LE TRANSFC
5 HRS DT.Ai
5 HRS K &

1 , 00
G DEMURRAC

11
1,00

G DEMURRAC
15

1. . OO
IG DEMURRA(

13
1 , OO

IG DEMURRAC
13

1. , 00
13

1 , 00
19

1. , 00
IG DEMURRAC

16
l.OO

JG DEMURRAC
15

JNCRETE FO
2 WESCO P

1. , OO
.1.5

1. , 00

UNIT

FT 1
, SQ
RMER
OND :
D

TC :
E, »;

TN
TC

iE, 1
TN
TC :

iE, 1
TN
TC :

SE, ,:
TN
TC :
TN
TC :
TN
TC :

>E, ,
TN
TC

JE, 1
TN

i SAMI
.ATFOI

TC :
TN
TC :

MISC

RATE

ONCRETE
FT@ $5,00/1
PLATFORM
RILLING

,060.000
5HRS
327,000

,O60.OOO
5HRS
327 , 000

,060,000
HOUR

327 , 000
, O6O . OOO

>5HRS
327 , OOO

,O60,OOO
327,000

>, 060, 000
327 . OOO

?,06O,OOO
c'SHRS

327,000
2,O6O.OOO
HOUR
327 . OOO

•LING
•IMS
> t 060 , 000

327,000
i , 06O . OOO

AMOUNT

5,440,00
16,256,00

"30 , 000 , 00
1 , 400 , OO
1,000,OO
2 , 000 * 00
2,060,00

17, SO
3,597,OO
2,O60,00

1.05,00
4 , 905 , OO
2,060,00

70 , 00
4,251,OO
2 , O6O , OO

17.50
4,251,00
2 , O6O , OO
4, 25 1,OO
2 , O60 . OO
6,21.3,00
2,O60,00

52 . SO
5,232,00
2 , 060 , 00

70 , 00
4,905,OO
1 , 294 . 50

646 . OO
2,060.OO
4,905,00
2,O60,OO

PLEASE PAY [\ 00 SCI 3
THIS AMOUNT!/ |

BE 030233



INVOICE

INVOICE
TO

10/31/89 8820

PAGE

08179
BENTELER INDUSTRIES
900O EAST MICHIGAN AVENUE
GALESBURG, MI 49O53

PLEASE MAKE CHECK PAYABLE TO:
K&D ENVIRONMENTAL WEST,

REMITTO:

P,0, BOX 1505
OWOSSO, MI 48867

JOB NUMBER

1331

P.O, NUMBER . RELEASE NUMBER . „ ̂ ._ TERMS._̂

NET 30

JOB DESCRIPTION „ , _ .. _ _ _„ _*, _,̂ ___̂ __.,

CUT CONCRETE TRANSPORT TO MODEL CITY, NEW YORK

DATE

1O/2O/89
1O/20/89
1.0/2O/89
10/23/89
10/24/89
10/24/89
1.0/24/89
1O/24/89
10/24/89
1O/24/89
10/24/89
1O/24/89
1O/25/89
1.0/25/89
1O/25/89
1O/27/89
10/27/89
1O/27/89
1.0/27/89
1.0/27/89
10/27/89
1O/27/89
10/27/89
10/27/89
.10/27/89
10/27/89
10/30/89
1.O/30/89
1O/30/89
10/30/89
10/30/89
10/31/89
1O/31/89

EQUIPMENT

p

JOB TICKET #

34654
34654
34654
8397
8386
8386
8386
8386
34176
341.76
341.76
34176
3033
3033
8424
3O37
3037
8440
8440
8440
8444
8444
8444
34529
34529
34529
8461
8461
8467
8467
8473
34666
34666

„ MANIFEST #

81.85338

8185365
8185311

8185284
8185275

8185293

8185419

8185374

81854O1

8185428

8185455

818S446

TYPE ,

MISC
MISC
DISP
MISC
EQUIP
EQUIP
DISP
DISP
EQUIP
EQUIP
DISP
DISP
EQUIP
DISP
MISC
EQUIP
DISP
EQUIP
MISC
DISP
EQUIP
MISC
DISP
EQUIP
MISC
DISP
EQUIP
DISP
EQUIP
DISP
MISC
EQUIP
EQUIP

CODE

OFFLOADIf
OFFLOAD If
SCAPCB
CUT WESCC
DTROO2
RTR008
SCAPCB
SCAPCB
RTR004
RTROO6
SCAPCB
SCAPCB
DTR004
SCAPCB
CUT/REMQl
DTRO04
SCAPCB
RTR008
OFFLOADIf
SCAPCB
DTR002
OFFLOADIf
SCAPCB
RTR009
OFFLOADIf
SCAPCB
RTR008
SCAPCB
DTR002
SCAPCB
DEMURRAGI
RTR004
RTROOS

LABOR DISPOSAL SUPPLIES

R 030234 ' '

QTY/HOURS__,.

G DEMURRAC
G DEMURRAC

15
PLATFORM

1.00
1.00

15
15

1 . 00
l.OO
15
1.5

1.00
15

E CONCRETI
1 ,OO
15

1,00
G DEMURRAC

15
1.00

IG DEMURRAC
15

1,00
IG DEMURRAC

15
1,OO

1.5
1,00
15

:, BACKHOE
1,OO
1. , OO

,.UNIT_

E, 2
E, 2
TN

TC ;
TC :
TN
TN
TC :
TC :
TN
TN
TC :
TN
MACI
TC :
TN
TC :

JE, 2
TN
TC ;

;E, ,:
TN
TC :

3E, .•
TN
TC :
TN
TC ;
TN

10/2<
TC ;
TC :

MISC._ _^

-.̂ R̂ATÊ ,̂ .̂

25HRS
25HRS
327 , 000

,O60.OOO
,060.000
327.000
327.000
,060*000
,O60.OOO
327,000
327, OOO
,060.000
327, OOO
INE FOOTINI
, O6O , OOO
327.000
, 060 , 000
HOURS
327. OOO
,O6O,OOO
5HRS
327,000

?. , 060 . 000
?5 HRS
327,000

It 060. 000
327,000

>, 060, 000
327,000

>-• 10/30
2,06O,OOO
>, 060, OOO

-^^AMOUNT. ̂  , t

157,50
157. SO

4,905.0O
360,00

2,06O,OO
2,06O.OO
4 , 905 , 00
4,905,OO
2 , 060 . 00
2,060.0O
4,905.00
4 , 905 . 00
2,060,00
4,905,OO

3 6, 685, SO
2,O60,OO
4,9O5,00
2,060,OO
140.OO

4,905.00
2,O60.0O

17.50
4 , 905 , 00
2 , 060 , 00

52 , 5O
4,905,00
2 , 06O . OO
4,905,OO
2,060.00
4,9O5.0O
2,500,00
2,060,OO
2,060,OO

PLEASE PAYT\ 0052:
THIS AMOUNT!/ v



INVOICE

TO

08179
BENTELER INDUSTRIES
9OOO EAST MICHIGAN AVENUE
GALESBURG, MI 49O53

INVOICE
10/31/89

. NUMBERS.̂ ,

8820

PAGE

PLEASE MAKE CHECK PAYABLE TO:
K&D ENVIRONMENTAL WEST,

REMIT TO:
P,0, BOX 1505
OWOSSO, MI 48867

JOB NUMBER

1331

P.O. NUMBER^ „ RELEASE NUMBER

JOB DESCRIPTION _ .̂  „_ ~M.*^.*.^~ ^ .^ . . *~,

CUT CONCRETE TRANSPORT TO MODEL CITY, NEW YORK

DATE

1O/31/89
1O/31/89
1O/31/89

BI

EQUIPMENT

4738O,0<

JOB TICKET #

34666
34666
34666

i 030235

_ MANIFEST. #i_

8185383
81.85437

l

_TYPE_

MISC
DISP
DISP

^ CODE

OFFLOAD II
SCAPCB
SCAPCB

LABOR „„ . . DISPOSAL _ SUPPLIES

1111.8O,OO

OTY./HOURS^

G DEMURRAC
15
15

TERMS S îSSaSffT,,- ,*,«! f, : aijdt, ,• . rf ,-„ I«-je „ C , ,

NET 30

~ ,, ,. »A*ji«^l
s îf f»

iL.UNIti_

E, 1
TN
TN

MISC.̂ ,̂  ^

68527 , 00

-i * "• R ATC j -S •

25HRS
327. OOO
327, OOO

0

.̂.̂ AMOUNT,.̂

87,50
4,9O5,OO
4,905,00

_«*«^-*v|r\

THIS AMOUMjl/ 227O87 , OO



OHIO,INC TEL No. 419 524 4345 Oct 23,89 16:03 P.03/03-
• rv..., •_pEPARTM£NT.Pf.5N.VlRONMENTAl. CONSERVATION .
.-«.• > *< |̂v|6fi5rT6p fiOLlb AND HAZARDOtteWASTE ;'*;*«-.

• j r . ; , , ; ^HAZARpO.US WASTE MANIFEST,';.̂ -.
'l'lX'i!|y^.^P,O,.BOX'1i82b)

6Alt>fttty.''N6Vf;Yoi'X!12212: •"1^o'XXpP»TfV»d:«MBWtitO«(HXae.-Ei<pl»»'».»(H» /
[ . • '•(* *>/• '* < ' . \ t' • •*' v I * • • . . . . .-•& LJ . . t * * i . . . . _ ^* . . . . . - * - — • -™ w r
U*»i«» ••! i f l i -.n'î ^ l̂̂ ^ îaaBâ M âi

ORM HAZARDOUS •> ft:
WASTE MANIFEST

, ,lnlrxm*llpn In tho thadad »r«4«.
.'. ,1".°' f*qulr*d,by F«d«r«i Uw,

G«n<wator'» N»m« »nd Mailing Addrei*

6. Transporter 1 (Company Nama) !

?.(Tran»portef 2 (Compan^NB

6. D«tlBn«(«4 Facility N&mt tnd Slta »..-n-...10." US EPA ID Numbor in: M ,»i.-. ..-.<•

iJKKI I' 'i^fl -Wl f-nft.'i

..

\ -..-, I •— . . . . - • - • .•.....,..;..-.,
\ -.'v«clft).il?l,Vif K«, _ls> bv^d-.uni-V?'' ."• • . • f ]••.; fl ,<:.•.

I'
I
f

IS. Bpaclal HandUnc tnttructlont ind Additional In

OOBtACf FAXfftS ttffl*&
f,tiOT.r,.Cfcg!J|&^^ •p ,̂).'.'."',,','.'

*
18. GENERATOR'S CERTIFICATION: I haraby a«l«r« Kill Iha contMtt ol thli o«n»lgnmonl *ra fully and accuralaly daaorlbad abow* by propar »hl(ip ^

• elaiilflad^ptcktd, mirkad^aAd Ub«l*4, andl »f» In all rHpactt lo_prop*r condition lo^uantpod bx hignway.teeofdlng lo applloablo Intamitlonal and national pov«mm«nt

III am »lufff* auinllty u»n«'«!or, I certify mat rjiavt program In l̂et to;r»^tit» t'h* Vclu'mt i'ni tonltJly of waata'-ganara'tad to ilia dagM« t h*V»-«4|»nnln*4 to ba aooiiomlotlly
•if. ;*,,practicable and Ihtl |-tiavt,Ml«eta4 th* p'»ctl4»W» nyithod.tra t̂nraflt, atoraga, of,dlepo»sl cutc«r\tly »«>u»til» to IP* whloh mtntmliai tha pcaian^and (utura tht»n to hgmut

<•'• nailth »nd'tii« tfwlro'nmant; Ofl If I »rri i »mall osneralor, I havi mada a'podd (allh •Nwt lo mlnlmlit my'wjin irtd tflict tHa'bai^waata managamdnl malhod th«l It avtllabl*

Clgnctur* Mo. 0«y:

»•• „ V.'
,Y> If

17. Trtntportai' 1 (Aeknowledoem'ant ol Receipt ol Malarial*)

Printed/Typed N»rn« _ • • ;-.j .!( .-_ ^^.-r

'V<y''/. ,r ^w'^'/y/l*/<ft/!->'';C. ' " ' ' r.'''.'rC;.u'.'/'"'
.• -'Mo. - Y»»r

J
18. Tfantporttf 2 or Receipt ot MaUrlite) /• .'„ .. .• ., . '. ;

Prlnt*d/Typ«d N»m« .-,,.. ..... -,. • ' r
: *,'. x i r-.i,.-. :< '•..••i.-r..-!.'.'-. i'•'-Mi-Vi-'-.T Vti^iv-^a"'*'*!":- '.i?-vft.R hif'r.-J, 'i .» ''4 .'| "i" )• ..• '.''. : i

• Mo. • Day • Y»»r

1». Dljorapanoy Indication Spaca . .
.Li'/1" i . rJ.«< • .•.••i:ir«'

) /y ' "O///H /i^ • '
i.'. ."ill • . • • :>? ' •(/; -Oi... I .c , ->< jr'., WiC.i *-

ffl
'̂

"•' ! .%,''•'» ".^ • ' • . • '{ ' ••!• i'r 'j":.,! .

20. Faelllty Ownsr of receipt 61 huardoui mjlart*i8 covtrtd by (hit manlfasl except a« nol«<) In lt«m 10.

.Printed/Typed

'> 4. . . > . :V .»• », •»•.>;.

COPY 7-TrBcnportef copy ̂ retained by in BE °°8529 Q'05'3SO"
•.:.,.•.••-•-/ ...•• -:--...,v, •• ' 'V.'""":-- , '..-' - x v • •'" - • • •



NEWYORK^—••. . .<•.•, . . • •• ,01 t\,i c ur n evv ivjrm . »- ;w . . - - . 1 „ , . . . . . .
^<£jJEPAOTMfeJilfpF;^ -'

^^•~'V^V'W'''DIVISION'd'^s'oLID AND HAZARDOUS' WASTE •-•;:-"-3-': ' •*;..'''V' ' ' ' ' ' '.?v

^^" «- HAZARDOUS WASTE MANIFEST "; ^ 5': ^^;'^'h!'?s^;

D'i'Y /^'''i^'- <^'-:'-'}'V'P-P<!'P9tX'/l?J?2b,;'Albany, 'NewYdrk;12212;*£''Form Xp>f̂ .!l^BWî «i36^1Expiro»*»-So.B8 .

HAZARDOUS*:,,r,
WASTE MANIFEST. >/•

...1.. Gene.raiorj's.US EPA No..... ,.Manifest ,•• .^Information In the shaded areas
als.not required, by. Fedora) Law.

3. Generator's Name and Mailing Address
arai riff ••-•»IB**M'H •••• .• >••! ii <•> .• •! ii . • i

4. GeneratoVs" Phone'lJU )'"?':

5. Transporter 1 (Comgany Name) , 6. US EPA ID Number

7. .Transporter 2 (Company Name) 8. US EPA l.p Number EvState.Trahspopler's ID

'iS Phbn.e,. (-
9. Designated .Facility Name and Site Address . •
csK^arsMic.
15S0 E*i«ni PD.

.10.' US EPA ID Number •• i; r < - . » :

-'Phone •' -

'DOT Description (Including Proper Shipping Name,'Hazard Class and ID Number) °
12. Containers • ..13."

'•--Total s '•
Quantity •

Unit

(PCB? ^ 54 > r -
L ':":.•. ..jo—;'

b.

.. _ ,iV .

' I I

•'"jiiv-'j.'. . . : - - •

^tf.;^ddltl^nai-l5eSjflptlonl>oKMaTeVlals.lJsted' Above • IJ.i-'B.'DHT" ;'f&r WasldS 'Listed Above

;'. "Ct ' . . . . ; r . \-,':; ,-< ; .

. , ^.

,.15,-Special Handling Instructions Md Additional Information ,' . . .- i .^.- ' ' \ • , '-.. ~^\ .-' '' • 7 ' ' ''• V ' ' " _ >

AW3t?'CBliTaVW-TSTSH "SrvKHEBOS-̂

v '^.^^ " _• _^ v_*.~'^ '*./'•' *. "'. •_ ^

16. GENERATOR'S CERTIFICATION: I hereby declare that the contents ol this consignment are lully and accumtuly described above by proper shipping name and luo
classified, packed, marked and labeled, and are In all.'respects In prqper coQdllinn for. transport .by highway according to. applicable International and national government
regulations and state laws and regulations. ' • .-• • "'- ' ' • ' ' • ' • ' . " ' ' ' . ' . • '; '" . '•:' •" '"' i^ . '
If I am a large quantity generator, I certify that I have program In'place to reduce the volume and toxicity of waste generated to the degrcfej .have determined "to be economically
practicable and that ^ have'selected the practicable_methpd treatment, storage, or disposal currently available to me which minimizes tKe^'present and future threat to human
health and the environment; OR if I am a small'generator, i have made a good faith'effort tcvfnjhlmlze my waste and select the best waste management method thai Is available
t« ma anH Ihat I fan aHrtrrf " ^ r .. ' ^f ' '" *' ' - • ' . ' " ' ' " ' ' ''"'.' "to me and that I can afford.*

PrintedrTyped Name %''*"*.v "'. ''..'. i^'.'.'.• 'M?-_v.9iiy•'. Y*"r

17. Transporter 1 (Acknowledgement of Receipt of Materials)

Printed/Typed .Name .-J'r..'.../..•
% . ^"i: /, '.I'. -| -'.1,1 '. .' .,'. '-. :,

..Signature '- ' -••'•'Mo."" Day' Year-

18. Transporter 2 (AcknowfWgement or Receipt of Materials)
**?Printed/Typed Name • . _;.- . n-- ..• -s—- ; ,-,r (•-•>•(,'•<>.• Signature

* -. - , , ( ' • ' * ' . . ••••(.:• .:ff , ' . • :-•
\ Mo."1-' Day:-Year

' I ' l ' ^ i ' r 'T"i
19.. Piscrepanpy Indication Space : • • • • - " :

""" """"" ""!"B2-"'"" ' " ' " " ' "
20. Facility Owner or Openhor: Certification of receipt of hazardous materials covered by this manifest except as noted In Item 19.

-iEPA-Foniv67eo-a^R«».*-««'--^e^(Ki«.«<lltiOFi^s.o'-!Solete.-,,'„•. •..-?.,«j.-.': , - • . . , ^.-.-- : : './i*

• - • » • • - . "COPY 7—Transporter copy—retained by transf BE 008530
CT-230



.. '' STATE ti? N EW YORK -
MENT OF ENVIRONMENTAL.CONSERVATI'ON"

.VISION'OF SOLID AND' HAZARDOUS 'WASTE :''*"•

HAZARDOUS WASTE MANIFEST v • - v- ™4>Ww ;«*.'*&
'-'•".' P.O; Bo~x!'-12820, 'Albany, -New York;12212 -•••: >brrrAPpVov\BU';̂

,r. -•-*' '
Generatpr's US EPA No. . i,, ,,-.. .. Manliest'

, r-none

4S176 ... ;^ : ,;-,'; ̂  ;/^':,..v,.;y,-,:, . - ; : : ; VA^,^/
S^'iJMi'.-Al <)•:'' ..'••:•:.,•>, ''., fjfi...': ..-"r-.•:' .-.••- :r!S p.-liKH-

mpany Name) ,.T - . 6. US EPA ID Number

,. Transporter 2 (Pojngany Name) 8. US EPA ID Number

..-..Information In.the shaded areas.
• n|s.got required, by. Federal .Law.

•:.. j,.. '—,-.'-!'.i.laU-.J
r-A^-State Manifest î 'iifii'|.l•$&**

C.'State Transporter's' ID.̂ ''j

p^ra'h'srJofteWpiipnei
-*E. State Transporter's ID

9. Designated Facility Name and Site Address
£S8H
1550

10. US EPA ID Number - •

COT* BTT
H.

11. -US DOT •DescMpiton '(Including Proper-Shipping Name,' Hazard Class and ID Number) 'v-
12._ Containers

TVoe

RD-1C/4.M), CttJHS,

13.' " '
' •' total '-:'-
Ouantlbc^

. " i-O'V ».'•

14.
Unit

Wt/

J. Additional Descriptions (or HaTe7ials~liste3"Above"'*•?'. •
,,,,- ' :pi'V':' ''••"'!•'*-''••'•5 •Vs/Srri'r £.«.'•

• K/'HandllnoLCcides'-fot Wastes Listed Above A

* *t .-̂  c • •• • "• • -.

8CA 152329 ,'Jii3i£î ^

1XWPOSAI.
15. Special Handling Instructions and Additional Information '..'•- ........ • - .........

WITH SA3C SKIU - COSffKfS *MT> JffiCWTH WTT - tO DOtffl

16. GENERATOR'S CERTIFICATION."! hereby declare that the-contents of this consignment are fully and accurately described above by proper shipping name and are
classified, packed, marked and labeled, and are In all respects In proper condition for transport by highway according to applicable International and national government

• regulations and state laws and regulations. -1 • • • • ' ' • • • " ' • • . •:'••• - ' : ' - • ' '"• • '-.'v''"'" > •• •' • '
If I am a large quantity generator, I certify that I have program la place to reduce the volume and toiletry of waste generatecfTo the"aegfeVThave determined to be economically,

.., - practicable and that I have selected the practicable-method treatment, storage, or disposal currently available to me which minimizes the present^and future threat to human
• •-- health and the environment; OR if I am a small generator, I have made a good faith effort to minimize my waste and select the best waste managecneht"method that Is available^

•to.me andlhat I can afford. . ' • ' • . . ._. -. t/^t y'. ' - ' • • • • • •'.' ' • ' " * " ' '• "::

00
en

Printed/Typed Name Signature Mo. Day VYcar

17. Transporter 1 (Acknowledgement of Receipt of Materials)

Printed/Typed. Name Signature Mo." Day Year

18. Transporter 2 (Acknovi^dflement or Receipt of Materials)

Printed/Typed Name • . . ' /
'• ' '

.-''-, --BAS-' PRI-C'L. Signature .v.i-'.r^.:- - .Mo. —-Da/-'- Year,

I i I
19. Discrepancy Indication Space
.-.;'..."(. ;.:̂  .-̂ rjf.>^ ,>•/»- '•

" .;/V,'";/.t-> 6'. Vr/."
"'r ' • ' '

. :• .•-s'i.^n's viu:-,.-. .-.
•>J r,-.. « ' -

20. Facility Owner or Operator Certification of receipt of hazardous materials covered by this manifest except as noted In Item .19.

Prlnted/Typed^Nanv Slgnatu/e-
'

Year

-^p'A*a<Tivg700'ai(R«*-.̂ «6)>fV»vJc^«<|Uion4s.pbsolete;..:.̂ ,_....;,;..'.. . •.'•;. . : . , . • ' \ . - -.'. vvo

COPY 7-Transporter copy-retained by tr
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runivr r/pc

PI UNfFORM HAZARDOUS
WASTE MANIFEST

rjri'AMlMENT 0| I NVIROHMI-MAL CONBUWATION
'' DMSION Of SOLID AND HAZARDOUS WASTE

HAZARDOUS WASTE MANIFEST
P.O. Box 12820, Albany, New York 12212 OMB No rosnnoiQ FV;I ,«, n win

1 Qonerstor'B US EPA He". Manlfeit
Document

"' Generator's Name and Mslllny

I
P.O.
J S-neialors Phone'?!? )

xwc.
m 40176

i Trjrispo-tof 1 (Compai)

K * P

6 US EPA ID Number

2 (Ccil1iprf-.> 6 US EPA 13 Number

_J I I J. ! I I I I J I
10 US EPA ID Nuniber

tMB*J10«L
feLW» RO.

. cm, PT
11 US DOT Description (Including Proo«' SUpnlng Name, Hazard Class, and Ip NuTibsr)

Z Pane 1 Information In tne ehsd«d areas
Is not required by Federal Uv.

A 9t«l« Manltesl

NY A
B Qen«rafor's ID

_£ Stale Transporter's ID '

D Transporter's Phone (€HI

E State Transporter's ID
F. Transporter's Phone i )

State Facility'* ID

H Facility s Phone

12 Containers

,_Nn. .

* 0 1

. I I

13.
Total

Jypp | Quantity

Ol

J Addition*! Deacrlptlons lor

j.. ?c» Soil
listed Above

CCA

X f i £<jB<rt$| f i l e
on IHUKCI ia.rt.oi .ziî > >.:

.̂̂  **&r9***Wt'&fa¥* -F

l

J_

Unit
Wast* No

K Handllna Codes for Ulstea Above

£.'i.4c,ia' rianclhng Insunctions anC Addirlonel Information

7H fiWBE »Ĵ
usrse A»3f5« FOR

- CO NOT

tx oecl4'« that the conie-c. ol tn,s c.r>n^.|gnmeni nrs fully ant' ar,curstt>iv aoJcrtodtf j$J)o<e oy ot£io«r snloplnj n«me ana are
>i all rr-.pecls in proper conjiimr. let tfun->|.'pn t>y Highway according to appllL^hlc Internalionk) and national government

'

GENERATOR'S CERTIFICATION, i
cts'iiort tacKed, msr^fo and ?-,si6a 3 11.

irjulaticni anci 8tat6 )»*» »r>d rfrgulaticirs
i' i sm ° isros QuaWiiy gensrstut I conil, ;"iat ' hsvs r..ro{ir.m In piact to isduce (he <cliim* ana tcxlclly o( «»Mo g«nerat*t> 10 >he flsoioo I hav« fleloimlned to be economlo»Hy
:-iirncstiie and inn! l h&vo am^ ed Ihe prac'ioeck moihoa treaimont, siomyc, or supuiiii cirrenlly nnllRble lo fur v,hich mmimijet me present and future tnresi Iv human
n^alth ard the snvironmont OR il ' an s sr^sii gmorstor. I IUYO made a 6->id fftlUi e'fort to niiniinlro my wafctc anci »ele^l Ihr b?Bl v,»tlr nunajembnt msthofl lhal
' ̂  7^^ (inQ thai I can

Mo OoV

• "'
17 Transports? 1 o' Malerjals)

Prlw«aTyptd

* - '

N*m» Mo Day Ygar

16 T-flnsporle- 2 jAeknQAledgernsTl C' Pfc:slpl__i/l Materials)

P-i ' i f iJ'vcaa N*ni9 Signature Mo Day Year

19 Oisotopancy Irv^'Cdtlori
'

/I ; • - J'. ^ ; / • j' ' v. :''
t 2'j ' a I It/ 0*ne' 0' Opertto' Cet ( cinci'o1 rt^e'pl o' ha'anjous maierlal:. r(vt , ru3 UJ"tlilS nanli

_

noted In Hem 19

Da,

_lli/

EPA form *KX> J2 (B»v •« M) Previous ed tiot

COPY 7-Tran»pofter cof>y- rct«ln»d by tr
opDC
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STATE OF NfW VCmK

Please pur" or t/pe

DEPARTMENT Of ENVlRONMtNTAI, t ON!»CBVAr(ON
DIVISION OF &fclD AND HAZARDOUS WA&YE

HAZARDOUS WASTE MANIFEST
P 0 Box 12820, Albany, New York 12?12 F- m Appw»n OMB NO KIPO-KM Eypire«930»R

r

I

o
~i

B
CL

Z

£

UNIFORM HAZARDOUS
_ "_WASTE_MA_NI_F ESJ_
3 Garifratoi 9 Name and Mailing

operator » us EPA NO Manliest
Documont No

P.O. «DK
4 Oe^sraior s Phone

, HI

6 7 Sisponar 1 (Comparv Name)

y t_t» inytsrgri^ g
7 T-ansporler t (Company Nam..)

<i D-^lsi*Uri Farintj, Hams and Site Aod ess

CV« Q&MtCftL BPSVICt;*, IMC,
1550 W«tJB« PS.
rtJOCLCt1Y» fff H^e?

6 U& EPi, ID Number

B US Ef*A ID Number

I i I I I ! I I I I I
10 US EPA ID Number

11 US DOT Description (Including P'o^cr Shipping Name Hazard Class, and ID Nurnber)

ttwtfe*

Papa 1 | Inlormatlon Tn the BhadpiT
IB not required by Federol Law

A Slate Manifest

NY A
B Generator's

C State Trswrfofler s ID

0 Transporters Phone

E Slats Transporter's ID

F Tranaporter'R Phone (

G State Facility's ID

H Facility's Phone

12 Containers

0 0 i
-Type.
ONI

13
Total Unit

NtY.

»*«?

jliXl rcr*

i

1

u
u
iA

|

tr

1

S
>*
•\
to

i

1
s

J Additl'inal Deirripllrmfi 101 Materials lifted AbO/ K. Handling CotlM for Wott^s Llslaa Abms

••& Special Handling Instructions and Additional Information

«otr - 900.7V.sR wv « ro aw *JM»

U-
nams *na er16 GFNERATOR'S CERTIFICATION. I h«tu&y declare that the eoment* ot thl- consionnient jrb tully and autu atpi/ desc it>*3 ahove oy proper

* regulations and slate laws end 'egjUllonfr
I It i »m » Isfge Quantity oi-'ieff I < ' c» f f ' / in^t i h»vt prog'sm In piac« lo reduce Ihe voivne end loxlclty o1 wnsle p»nnat»d to the degree I have determined to be economically
I practlciDle und Ihst I rave selt>:i»-i 111̂  tratlicad'O inetrtod imalmrnt 8tnr»gt 01 diopo--">l currently 6v» Ubie IP m wh«,ti mlnirnuss the oresent end lutur? trirejit |u riumnn

nciUri snri tn»"(invl'crmBrtt OP II! <>m * aoian oenirratw I hevc nisc- a jood fai r e'fptl to rr|nlmU8 my waste srd f bet thi b&st waste management mrlhod thai is BV
i to rn« and ihil I c»n sllore J" .•'

K»ni« Signature Mo Ypsr

17 Traiisporifcf^l (Acknowle'-laenirnl ol je elpt ol MalflTlaU)

PrlatedTyned Name

T
H
A
N
S
P , .
0 ' 1£ Tranaporer 2 (

>'" //',

Slanatuie Mo Day

i ' Receipt ol Malarial?)

Name Mo Day Year

i l I l . . 1 i

, F
A

! c

^v irdlcat on

( (
Fk'-lllty Owner o Oosrat'f C-- I cauon ot "nvnrpd b. Ihle nni'if-isl e<c9p' as nolefl Ir Item

Name Day

L. CP* "n^w <T($0 tri .lun 1* Obsolete

ro^->v — fot dined by tran
BE 008533



Please print or type.''

DEPARTMENT OF ENVIRONMENTAL CONSERVATION .
.DIVISION OF SOLID AND HAZARDOUS WASTE ' ' ' '

HAZARDOUS WASTE MANIFEST ,
P.O. Box 12820, Albany, New York 12212 ' Form-Approved. OMBNO'. 2050.0039 Expii« B .M 88

UNIFORM HAZARDOUS

WASTE MANIFEST

1 . , Generator's US EPA No. , Manifest

P.O. KK 355, PfcLIHE, Kit 43176
4. Generator's Phone (313 )

2.. Pape 1 Information In the shaded areas
Is not required by Federal Law.

A. Stale Manliest Document
NY, A

' B. Generator's ID

^/ifVUE —ttr5. Transporter 1 (Company Name)
K fc P ISDUSTPIALi IW.'HVIV'BS

7. ^ransporter 2 (Company Name)

6. US EPA ID Number
,H,I,D|g, 7,2,7,9,0,7,1,0

C. Stale Transporter's ID

D. Transporter's Phone (
.. ̂

****8. US EPA ID Number E. State Transporter's ID

F. Transporter's Phone ( : i .)

9. Designated Facility Name and Site Address
OS* CHWICWj SERVICES, IOC,
1550 USLMER RD.

cmr. m 14107

10. US EPA ID Number G. State Facility's ID : : - •: " . l

• : • • • ' . '. :•• .: ! '•• .• ".:•.• :, I! •' • .

6,7,9
H. Facility's Phone

11. US DOT Description (Including Proper Shipping Name, Hazard Class and ID Number)

Wsst* Ifiirarrfcma S«i>otanc«,
(PCSr Ba-lt*/4.54), OBK-E, PS. 9108

12. Containers

Type.
rffrl

13.
Total

14.
Unit

or

d.

J_L
J. Additional Descriptions for Materials listed Above

• ** FCfl Soli e --i""-••'i" -.' '.
K.' Handling Cjjdes lor Wtstds Listed Above

• - ' '•.MIlfl53113 "-'«•' • < • • •

15. Special Handling Instructions and Additional Information

ocyrmcr vmi &ss sria - ODOTAIU A«iD
PftFTli* LlJPTtO ABO^ FOR

AW urooips - to HOT

16. GENERATOR'S CERTIFICATION: I hereby declare Ihat the contents of Ihli consignment are fully and accurately described above by proper shipping name and ate
classified, packed, marked and labeled, and are In all respects In proper condition lor transport by highway according to eppllcable International and national government
regulations and stale laws and regulations.
It I am a large quantity generator, I certify that I have program tn place lo reduce the volume and toxicity ot waste generated lo the degree I have determined to be economically
practicable and that I have selected the practicable method treatment, storage, or disposal currently available lo me which minlmlzaa Iha present and future threat to human
health and the environment; OR III am a small generator, I have made a good lallh effort lo minimize myjvjjla^aod select the best waste management method Ihat Is available
to me and thai I can afford. .

PrlntedfTyped sii ' Mo. Day Yea;

17. Transporter 1 (Acknowledgement ol Receipt of Materials)

Printed/Typed Name

-•/i t \\ B1&V Tifehsport
4// ri <-•—
nem or Receipt of

Signature

rter 2 (AcknbwIedgeiTiem or Receipt of Materials)
fo

Printed/Typed Name Signature Mo.' Day ' Year

v I i I l I l
19. Discrepancy Indication Space ••y
20. Facility Owner or Operator: Certlficatlor/of receipt of hazardous materHls covered by this manliest except as noted In liem 19.

PrlnlediTyfjed Name

'/»'/• ' L- :•&
Signature Mo.

-j—. _
•EPA Form 8700-22 (Rev. 9-88) Previous edition.Is obsolete.

• COPY 5-Generator-mailed by TSD facili!

Year

BE 008534 00533L)



I-I I. (')/»?) -'I

r
a.
o
O

S T A T E OF NI'.W YORK
DEPARTMENT OF ENVinONMtNIAL CONSERVATION

DIVISION OF SOLID AND IIA7AnDOllS WASIE

Please print or type

HAZARDOUS WASTE MANIFEST
P.O. Box 12820, Albany, New York 12212 Form Approved OMB NO

Q
E
N
E
R
A
T
0
R

UNIFORM HAZARDOUS 1 Oennrator's US

WASTE MANIFEST I I I I
EPA No. Manliest
7 2 2 (6 5 2i Document N°

P.O. BC5C 255, SALIWE, HI 4B176
4 Generalor's Phone (3^3 ) 4?3~9^K1

(1 G

7. Transporter 2 (Company Name| 8

9 Designated Facility Name and Site Address 1
OfM CEEMICM. fiTJVICra, INC1,
1*53 pvmi er».
rem, cirr, nr 141{J7 »j

11. US DOT Description (Including Proper Shipping Name, Hazard

(pcsr i$G-l(!/4.M)< ORJWJ, w\. 918*

US EPA ID Number

0. US EPA ID Number

Y D £ 4 l J t i 3 < 5 6 ? ' ?
12. Cont

Class and ID Number)

, n.o.a, O w l
J

b

c.

d

AeettJTOlAtlort tstart Dwt«» M /,< i /

*** PLEASE V-ROVlwJ CEWflFLCttTl ! OF PtSTT
b t d

CWfTACT PASTIL LtETEID AJ30ViS TOR IWTTSl

HI1653U6

JSW, ***

I t I

2 Pano 1 Inlormalloii In the oiiadnd mo
of J Is not required by Federal Lav,

A. Slate Manifest Document No

NY A M&S34 7
B Generator's ID

C. State Transporter's ID * •

D. Transporter's Phone (wi" f*->~'- •' '•>

E. State Transporter's ID

F. Transporter's Phone ( )

G, Stale Facility's LO i

H. Facility's Phone
(714)754-623]' "

alners 13. 14.
Total Unit I.

Type OiianMty vVt/Vpl WaSlR-tin*F l 5 T B Wv

I

l i

K. HaHbtfil Co J»n for Wastes Listed Above

£ft?lftU Ji. — o , , i i —

h 1 rt

>s — ro wxr WSH DrwH

16. GENERATOR'S CERTIFICATION: I hereby declare Ihat the contents of this consignment ate lully and accui.UHy described above by proper shipping nnmc and a
classified, packed, marked and labeled, and are In all respects In proper condition lor transport by highway according lo applicable nternatlonat and national govemmpr
regulations and stale laws and regulations
II I am a large quantity generator I ceMIfy thai I have program In place to roduco thn vo ume and toxicity ol waste penptated to Ihe degree 1 have determined to be economical
practicable and that 1 havo selected Ihe practicable method treatment, storage, or disposal currenlly available to me *hlch minimizes the prejont and lutuio Ihioat to huinn
health and Ihe environment OR If 1 am a small generator, 1 have made a good lalth ellorl lo minimize my wasla and seject Ihe best waste management method that Is avnllab
to me and that 1 can afford ~~">

T

A
N
S
P
0
H
T
E
R

F
A
C

PrlnledrTyped >lame . 5>l(tialJte , — J — ̂  / / ' ' " ' Mo D"1' Ye

17 Transporter 1 (Acknowledgement ol Receipt* of Materials) / ,{•''

PrlntednTyped Name • - / Signature .' Mo D«y Ye
. . . , / - , / • , , ' , ' "

' I ' I I I
18 Transporter 2 (Acknowledgement or Receipt ol Materials)

Printed/Typed Name I Signature Mo Day Yt>

I I I I

19 Discrepancy Indication Space _J.J r > | /i '~^ . --C

,^//- ^
20 Facility Owner or Operator Cert i f icat ion ol rercipl of hazardous material-; co/»ifd hy this mnnlffM "«rr>pt ns rtnlori In llprn 19

T
Y

Printed/Typed N^rpe \. Signali;re^ / /'jJ--$*J ^''^S ^ P*^ Yfl.

EPA Form 8700-22 (Rev. 9-68) Previous edition Is obsolete I L/

COPY 5-Op»erp»or-mal!nd by TSF BE 008535



Please print or type

MAI f 01 fll.W MJIIK
DEPAnrMENT OF ENVIRONMENl AL CONSERVATION

DIVISION or noi ID ANO HAMIIOOUS WAS IF:
HAZARDOUS WASTE MANjFEST

P.O. Box 12820, Albany, New York 12212 Foim Approved OMB No ZOWOflDg (vplrcj 9 30 B
B

O
-<

>
3

im
z

m
c

>

T
R
A
N
S
P
0
R
T
E
R

F
A
C

T
Y

UNIFORM HAZARDOUS 1 Generator's US EPA No. Manliest

WASTE MANIFEST W I | D | f l < T # | 7 2 2 6 5 2 | Document No

3. Generator's Name and Mailing Address
FJSQOVmnf RPiJCIALYTSTo » INC.
P.O. W3X ?*5» 57AUNT, ^1 4ff176
4 Generator's Phone $13 ) 483~!J65W

5. Transporter 1 (Company Name) 6 US EPA ID Number

!C & D TWrW!'Pl.Pli tSEJTVICFSt IM | J D 0 7 2 7 9 ^ 7 1 5
7. Transporter 2 (Company Name) 8. US EPA ID Number

f 1 1
9 Designated Faclllly Name and Sile Address 10. US EPA ID Number

Crw cuovicM< SEivrrcrs, me*
1?5C PAI.MPH K)*
.'TDCEL CMY, BY 141T7 |u |T n 2 4 « > 8 3 6 f i ? 9

12. Conl
11 US DOT Description (Including Proper Shipping Name, Hazard Class and ID Number)

No
a Waste E*car»3o'j» Siibsta'ico,, Solid, n.o.9* 3 e 1

{jPCBf PO-lfl/4.54), CTO<He, J7A 93 fW

b

c

d

1
J Additional Descriptions for Materials listed Above

JL, PTS atoll * ExsbriKj » i 1 vc Ptri«S3117 ( f ;

5CA tfoSTfS COCTSf 5 £9111 ' TOPIC GFDTTRi 152335 P.O. ft
°*** PL̂ A.SK rsovinn csirriPicwH! Qf uiwoflM* *** i t i

2 Page 1 Inlormallon In the shaded arc
of » Is not required by Federal La

A Stale Manifest QocuniflnlNc.. _., _NY A 818S3S e
B. Generator's ID

C. State Transporter's ID '̂1 2^5

D Transporter's Phone (Wt( yJ'ti^tflii

E. State Transporter's ID

F. Transporter's Phone ( )

G. State Facility's ID

H. Facility's Phone

71« >7S4-9231
alners 13. 14.

Tolal Unll '' I.
Tvoe Quantity Wt/Vol Wastfi Nn
. (1 e i s Y . B a »

i i i i i

i M I

i i i i

i i i i
K. Handllno Cpdes lor Wastds Listed Above

a *'**'•*• •" 0

0911*12 Al 1
h 1 1 d

15 Special Handling Instructions and Additional Information

»W)iD ccsrrftor vrrn* LWTK SPCTH - CJOBTAIH NTD RJXJOVKR AHT LtQUir.>g ~ DO WOT KASH roiii
OOfTTr'i/C'T* Pftmfifi f*TiEj'i1KO AJ3O9^3 PO?? JtlSTPf̂ JTIOCJ?'

16 GENERATOR'S CERTIFICATION: I tieieby declare thai the conlnnls ol this cons'gnmen are lully and accuial«ly described nbove by propoi «lilpplng immo anU a
classlHed, packed, marked and labeled, and are In all respects In proper condlllon lor transport by highway according lo applicable International and national qovernnip
reputations and stale lav.s and fgulatlons
III am a large quantity generator I ceilily lhal I have program In place lo reduce the volume and lotlclty ol waste generated lo the degree I have determined to be economical
practicable and that I have selected the practicable method treatment, storaqe, or d'sposal currenlly available tome '.Mich minimizes the present and lulure Ihreal to huma
health and the environment OR If I am a «mall generator. I have made a good alth e'loi* lo minimize my wa^te ancLse.lrtct the best wasle management method that Is avnllah
lo me and that I can allord J J

PrlniedfTyMd Name , ' ~ SlgV^iutc r"^ f- •) s^" & f Mo Dny Yo

fYl-e. > r>r u / / ' - / ' £ . f\T ^.xLMS I L • ,/ ,«?,/ ̂
17 Transporter 1 (Acknowledgement ol Receipt of Materials) '" /

Prlnledrrypsd N»m« ̂ ^ * ( „ • • ? Slijnmur* / ) (^ ( f ' Wo. C"*V , Yr
•^(yMp.s S'- ' /xr <- 'If^f^c ^Vf' — "" \f O i / lWc'

18 Transporter 2 (Acknowledgement or Receipt of Materials) • J -'

Printed/Typed Name I Signature J Mo Day YP

I I I I

19 Discrepancy Indication Space _/, / < (... £5 "" " '̂ ' •* ^— _

^ ( - ' "

20 Facility Owner or Operator Cert i f icat ion rf receipt of hazardous rnalerial'j.coien'd by Ihls manliest fv rept as nolrd In llprn 19

Printed/Typed mme ,̂ ... jf /J/^/ Slgnal(re/ / '^jJ'})^ //^ V x v /'r /?

EPA Form 8700-22 (Rev. 9-86) Previous edition is obsolete

COPYS-Genorator-mafledbyTSD BE 008536 QQ5! j jV
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Please print or type.

DIVISION Or SOt ID AND IIA7Afir>OUS WAS IE '

HAZARDOUS WASTE MANIFEST
P.O. Box 12820, Albany, New York 12212 Form Approved. OMB NO wso-oora

ft

UNIFORM HAZARDOUS 1 . Generator's US EPA No. Manifest
WASTE MANIFEST H, 1,1), 0,6 0 7 2 2 6 5 3| Documnnl No

3. Generator's Name and Mailing Address
OTW^TTlV grgty^Taftr TP**** Tartf*/vC4«AJir J.J .̂1 c** jC.x.-.lrUj J oi £>f XE.I****

P.O. BOX 5S5, FAUNS, >1T 40176
4. Generator's Phone 013 ) 4(J3""36(9?f

5. Transporter 1 (Company Name) 6. US EPA ID Number

K & D IPDOSTTlIMi BEKVTCWJ M I D W 7 2 7 * » W 7 1 P

7. Transporter 2 (Company Name) 8. US EPA ID Number

9. Designated Facility Name and Site Address 10. US EPA ID Number

CWM cnfync&i. ^TRWICES, »??»
T550 HAIDER PP.
MODEL CITY, «Y 14137 ff|Y|&|8 4 9 S 3 6 6 7 9

12. Conl
11. US DOT Description (Including Proper Shipping Name, Hazard Class and ID Number)

No.
a- tjfegt* Kajsar'fcj'ttB 3>'jViufca)K*» P3li<3« n*o.s« 0 IS 1

(PCS? RO-lfl/4.54) , OT$M5» EA 9191*

b.

c.

d

J. Additional Descriptions for Materials listed Above

ji. PCS Coil K ttebrla f , ' " ' e ' " [ , .MH653H4 ! f

Aowuruuiatimj Sfcart tat«i su~x ^ v •
fJC1^ HASm? OOD f̂l S P9111 WOWI CWDKftf ljJ33S P.O. if t

2. Page 1 Information In Ihe shaded are
of , Is not required by Federal Lav

A. Slate Manliest Documenl NoNY A ai8532_9
B. Generator's ID

C. Slate Transporter's ID HI iT^/
D. Transporter's Phone (€16 ^43-0 *̂7
E. State Transporter's ID
F. Transporter's Phone ( , )
G. State Facility's ID :

H. Facility's Phone

alners 13. 14.
Total Unit 1.

Type Quantity W)/Vol Wastp N"

0 1 5 I Bfl <J '

Cfr 1

1 1

1 1

1
K. Handllno Codes for Waslds Listed Above

D P~Cll it -

,

391̂ 12 A I
h rt [

15 Special Handling Instructions and Additional Information

W3ID OT7TACT TfTTH PARE .'5Km - CC-trTATK ATO PHX-yTJR Abt5f LJOUIDS — DO HOT WrV?P DCPfi'T
I7.«^«il- fAKl-lB) Lti^WJ WATVli ft* JtiUrHL^lIOB^

16 GENERATOR'S CERTIFICATION: 1 hernby declaro thai the contnnta ol thin nonalgnmonl are fully and nccurtMy rto-crlbod nhova by propor shipping nnntr ami a
classllled. packed, marked and labp rd, .ind are In all respects In proper rondlllon lor transport by highway ncrordmg to applicable International and nallonnl onvormnp
regulations and state laws and regulations
It I am a large quantity generator. 1 certify that 1 have program In place lo reduce Ihe vo urne and toxlct ty ol waste generated to the degree 1 have determined lo be economical
practicable and thai 1 have selected the practicable method t reatment, slorape, or disposal currently available lo rne which minimizes Ihe present and luture throat lo huma
health and Ihe environment: OR fl 1 am a small generator. 1 have made a good faith ef for t tn minlml/e my wasteland select Ihe best waste management method thai Is avallab
to me and that 1 can afford. ( ~ ~ - - .?

Prlnted/Typed.£Jame — — — Shnitu/e • • ' ) /^^}/ / /*'** Mo Dt>Y Yp

17. Transporter 1 (Acknowledgement ol Receipt of Materials) ' '

PrJnted/Tfped Nanle _ SlgnaWfr^ rf jf' f Mo. D«y Ye

(Iff l' /-/."''•'" " / - ' - ' ' '' -5"- I/ ' ' \ / \ y \ ' '

18. Transporter 2 (Acknowledgement or Receipt of Materials)

Printed/Typed Name Signature Mo. Day YR

I I I I

19. Discrepancy Indication Space i \5tfJ( J£ 5" /IjKj-L—^" /^
..-. ,o , /L***

20 Facility Owner or Operator Cerlilic.illnn ol receipt of hazardous rnalorlals cnvereri by this ma.pli/'st "xrnpi a-> nolr>d In Itpm 19

Printed/Typed Name /^S l ( l . Signaltne/. ( Jsf J* J^' • / ~S )"*/' °ty ^°

/ /
EPA Form 8700-22 (Rev. 9-86) Previous edition Is obsolete.

COPY 5-Ge'ir^for-mnitert by T BE 008537



Please print or type

SIAIE or nrw YORK
DEPARTMENT Of ENVIRONMENTAL CONSERVATION

DIVISION OF SOLID AND HA7ARDOUS WASTE

HAZARDOUS WASTE MANIFEST
PO Box 12820, Albany, New York 12212 Form Approved OMB No ?050 0039 Ex,ilti>< 9 30 88

f,

UNIFORM HAZARDOUS 1 Generators

WASTE MANIFEST 1 I D i3 3

3 Generators Name and Mailing Address

P.O. BOX K>5» Sftrjsre, ttl 4B176
4 Generator s Phone (̂ 13 ) WJ*-9€?W

5 Transporter 1 (Company Name)

7 Transporter 2 (Company Name)

9 Designated Facility Name and Site Address
CViM CrTEMrCAT, SERVICES, HT*

1*59 SPXrtER RD»
Moon, crrr, HY 141P7 '

US EPA No Manifest
fl 7 "t 7 ft *t *} Document No

;

6 US EPA ID Number

8 US EPA ID Number

10 US EPA ID Number

^ Y D g i S i O 3 6 6 7 9
12 Conl

11 US DOT Description (Including Proper Shipping Name Hararrt Class and ID Number)
No

a V/a-ste Jt'f-arrV.'B.jr 5tli)8ttarice, fKrlJ'
(POJr RQ-W/4.54), OfiH-tt, KA W

b

c i

If n.o.s. 9 0 1
30

V ' i

d

J Additional Descriptions for Materials listed Above

a. PCB Soli * pefrrim
/tc. — uftiumtiow tvt-Trti ira^irii >^y- / ^ - ,$ /

fr** PLEftEK PSCVXDS C^RT^KfAT* OB DIBS
15 Special Handling Instructions and Addlllonal Inlormallon

•rV&Jin CONTACT ÎTFT HATE CKBf - OOTTAIt.
CDSflTACT PAJ7PIE5 LIRTTT) ASSCrVE FOR USfTTT

WI1653115

lOmt 15253^ p.o. *,
"OSAL *** | \

2 Page 1 Inlormallon In Ihe shaded are
of . Is not rnqtjlted by Todoral Lnv

. A Stale Manifest Dpciiinj

NY A filJ
B Generator s ID

C State Transporter s ID

!533 8

"tit'm*
D Transporter's Phone 1̂* jWJ~wW5I

E State Transporter s ID

F Transporter s Phone ( )
G State Facility s ID

H Facility s Phone

(71« )754-«231
amers 13 14

Total Un
JXPB QuanJIty Wlfl

9 15 Y

1

1

II I
r-ol Waste Jio.

B 6 0 '

K Handllna Codes for WasldS Listed Above

a ^ L N

b 1 1 d

\ KZ) RSOCWR A*nr* LTC?JIPS - TO R7T HRSH I
**«*

16 GENERATOR'S CERTIFICATION I herqby declare that the contents ol thl* consignment are lulty and accu'H oty rtoncrtbed Hbove by propor shipping nnmt ami a
classified packed marked and labeled and are In all respects In proper rendition lor Iransporl by highway according lo applicable International and national governmo
regulations and slate laws and regulations
II 1 am a large quantity generator 1 cert i fy thai 1 ha;e program in plac« lo reduce the volume and toxldty of wnsle p.»nrra(ed lo the degree 1 have delcrmlnod to be economlral
practicable and that 1 have selected the prachcable method treatment storage or disposal cunonlly available lo me \\hirh minimizes the presont and fulure thrral lo huma
health and the environment OR If 1 am a "mall generator 1 have made a good faith eflmt lo mmlml/e mp waste apd •telnet Ihe b»-il waste mananemon, method thn Is avallah
to me and that 1 can aflord .

3rlnted/TyttadjNime !^i ,
Jr fiJ 1 ' ̂  t f l

17 Transporter 1 (Acknowledgement of Receipt ol Materials)

Printed/Typed Name — -r" •• s / ' - £

18 Transporter 2 (Acknowledgement or Receipt of Materials)

Printed/Typed Name

19 Discrepancy Indication Space lJ/"itA 0 ^ ̂  /^Mt__

20 Facility Owner or Op»rani Cprtl l icatlon of rerelpl of hazar

PrmledrTyped Narne // / /

£- y /i n f /£ s/*S7< *%~k/
' — — T—

s\n]>fsj, Lj^/ C_
Mo Diy Y«

( / / .-
Signature 1 / / { Mo Day Ye

^/

Signature <_>•'

/ ' * < > * ' ' 6 ' ' /.

ou'; rmlerl^is rov^iPd by IW^-Toanlfcsl PXCT! ns noted In Item 19

Mo Day Ye

1 I I I

e
Slgnaltrre^X--' /' J/ '/ / /*° ^TV /°
f j T / t y l - ^~Sf ' f '< *-'- 'L( f ^ \ | f /

— /•
EPA Form 8700 22 (Rev 9 86) Previous edition Is obsolete

COPYS-Generatoi-maileclby TSD BE 008538 0 0 5 -



Please print or type.

S I A 1 E OF NEV/ YOI1K
DEPARTMENT OF ENVIIIONMfNfAL CONRfHVATION

DIVISION Of SOLID ANP HA7Ani)Ol)S WASrF

HAZARDOUS WASTE MANIFEST ^
P.O. Box 12820, Albany, New York 12212 Form Approved OMB NO 2050-0039 Expires 93r

UNIFORM HAZARDOUS
WASTE MANIFEST

1. Generator's US EPA No. Manifest
Document No

3. Generator's Name and Mailing Address
mrvERY spBCTAus'rsr IKC.
i>.0. £OT 755, SMJtent, W -13176
4. Generator's Phone (31 "J )

5 Transporter 1 (Company Name)

K & D IWXWTRIW, 5EEVTCE?
7. Transporter 2 (Company Name)

6 US FPA ID Numbnr

|M|I |D|g|7|2|7|9 | g |7|l |g
8. US EPA ID Number

9. Designated Facility Name and Sue Address

CHH rWMTCAL SERVICES, IMC.
1!553 BrWFR PD.

cm, *nr 14107

10. US EPA ID Number

| t t |Y|P|C|4|9|a|3|6|g|7|9

11 US DOT Description (Including Proper Shipping Name, Ha?ard Class and ID Number)

e )la».ar<1m?e Substance, Solid, n.o.*.
(PCB/ PQ-10/4.̂ 4}. GHM-J!, NA

2. Page 1'ape
of ,

Inlormallon In Ihe shaded ;
Is not required by forlorn! I

A. Stale Manifest Dorunionl No.ale Manifest Dorunionl No.

NY A 8J853BL
B. Generator's ID

C. Slnlo Transporter's ID

D^ransporler's Phone JBI5

E. Stale Transporter's ID

F. Transporter's Phone i

G Stale Facility's ID

H. Facility's Phone

12. Containers

t I

13.
Total

Quantity.

0 1 5

14.
Unit

3 3 e

J. Additional Descriptions for Materials listed Above

|t. PCH Soil, t DeTxris
•Start

K. Handling Codes for WasldS Listed Abo

5 coc-rt s

D-S1

P.O.
**«•

C

15. Special Handling Instructions and Addlllonal Information

worr> CDfmvrr t/rnt rr-j^ sriw - CDWTMTT fttro RPGO'/CR AW u:o«iio9 - DO POT «RSf{
FOP.

16. GENERATOR'S CERTIFICATION: I hereby declare that the contents ol lhl< consignment are luilv and accurately described above by pioper shipping nnmn nnj
classified, packed, marked and labeled, and are In all respects In proper condition for transport by highway acrorrjiiio lo applicable International and national govofnn
regulations and stale laws and regulations
If I am a large quantity generator. I cer t i fy that I have program In place lo reduce the volume and loxlclly ol waste generated lo Ihe degree I have determined to be economic
practicable and Ihat I have selected the practicable method treatment, sloraqe. or disposal currenltx avjHable lo me which minimizes the present and future thrc.il lo hur
health and the environment; OR III am a small generator. I have made a good fallh ef for t lo minimize my"wasTe SrTO tnlrel the best waste management method Ihat Is avail;
to me and that I can allord

Prlnled/Typeded I Name l

.V/.CJ. ^Irc /-/ /

Mo Day

-I '

17. Transporter 1 (Acknowledgement of Receipt of Materials)

Printed/Typed Name Signature Mo. Day

18. Transporter 2 (Acknowledgement or Receipt of Materials)

Printed/Typed Name Signature Mo. Day

l I I I
19. Discrepancy Indication Space

0 ~

20 Facil ity Owner or Operator Certiflcalion of receipt of hazardous malerinls covered by this manifest r-xcepl as noted In l|pm 19

Printei Signature

EPA Form 8700-22 (Rev. 9-86) Previous edition Is obsolete.

COPY 5-Genern»or-mailr'i hy T BE 008539
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Please print or type

SI A l t OF NhW lOIlK
DEPARTMENT OF ENVIRONMENTAL CONSERVATION

DIVISION f)i noun AMU HA7Afinoir, WAr.iF

HAZARDOUS WASTE MANIFEST
P.O. Box 12820, Albany, New York 12212 Form Approved OMB No 20SO 0039 Evplres 9 30

fi

UNIFORM HAZARDOUS 1 Generators US EPA No Manifest
WASTE MANIFEST « ,T f ̂  * * 7 3 2 « S ? j Document NO

TL J^anflutorls bi»mfr«witlA'sl4lnn Adfttass

P.O. 83X 255, BlttJS*, Mr 49176
4 Generator's Phone ?l' ) 40^-<**S9?J

K % D IrSbutoTPIAL H.CFVICJHJ *4

7 Transporter 2 (Company Name)

9 Dpslnnated Facility Name and Silr Atltlross
CW1 afFHICAl. Sy-PVICfS, IMC.

155* ty-St-VSi RT)«

MHDTL CITY, KY 14187 fl

f6 IUy*$ '9 *%'"¥ 9 0 7 1 fi

8 US EPA ID Number

10 US ETA ID Nuinbnr

Y D »3 4 9 3 3 6 6 7 9
I

12 Conl
11 US DOT Description (Including Proper Shipping Name, Ha?ard Class and ID Number)

a t*cisLt! T'tfiiiat'luwi Futjs tWJUf rtolld
(PC9r BO-3^/4.54), OfcH-T, MA 918

b

i 1} •£'«'*« U H i

c

d

1 1
J Additional Descriptions for Materials listed Above

a. PCB Soil * Debris
V**m")?»M<'"'i f**^ raltn^ fl\. .^^.,c,.'f

HIK553U3
1 r 1

FCA MUSTf! CWSi R S3UI >?OR?C ORDTRt 152339 P»O« It

?** TLWJHS PtYTVIDK ClfRTIFtGATF OS 1MSPOGAL *** ! t 1

15 Special Handling Instrucllons and Additional Information

AVOID anOTACT Wilt! I3ART SKIS - CEPTA!1!

rCHT&CT 'WHTIES LnTTTTi A'SOrVT.' fOR IJUJJTrT

2 Pape 1 Inlormallon In the shaded a
of J Is not required by Federal L

A Slnlo Manifest Dnciir

NY A Bl
B Generator's ID

BKit l
C Stale Transporter's ID.... ^** * '?

D Transporter's Phone (VfiW t*'IJ—TlHf

E Slate Transporter s ID

F Transporter's Phone ( )

G Stale Facility s ID

H *$W$$Vm\
ainers 13 1

Tolal U
type CUjaruiiy- WJ,

I

I

I

I
K Handllno Codes for W

D-ei L
a I 1 c

__._._ _

h rt

M?D rawovER wrr LIWIDS - DO r*yr WASH

4
nit I
VoJ ityfliiu JWcr ji *? vT

astrfs Listed Abo\

E
DOW

16 GENERATOR'S CERTIFICATION: 1 hereby declare that the contents ot Ihli consignment are lully and acccnal"ly described Above by piopor shipping nninp and
classified, packed marked and labeled and ar» In all respects In proper condition lor transport by highway according to applicable ntornallonal and national rjnvernrn
regulations and slate laws and regulations
II 1 am a large quantity generator 1 cerlllv Ihat 1 have program In place lo reduce the volume ind loxlclty ol waste gen"ia ed lo Ihe dogrne 1 hnve dotorrnlnod to be ccnnomn
practicable and that 1 have selected Ihe practicable method trealmen . sloraqa or disposal curronlly available lo me *hlrh minimizes the presonl and future th rea t lo huri
heallh and the environment On If 1 am a small generator 1 have made a good faith ef foM lo rnlnlm ze my was(e and so • ct the best waste management method that Is avalla
lo me and that 1 can alford »

Printed/Typed Name ., , —

17 Transporter 1 (Acknowledgement ol Receipt of Materials)

Prlnt«oYTyp«q Nam* (, . j

I
18 Transporter 2 (Acknowledgement or Receipt of Materials)

I
Printed/Typed Name

19 Discrepancy Indication Space / / | \ rt < LL-

/*"* '

sw^si^^,/ C_
Mo Day >

1- ,:- ' , ' 1^
Siqnuluts t> Mo. D«y Y

/ ' 1 1 i "l .

Slgnatura

/ ,

'Ts^^'X7" '''^

Mo Day Y

1 I I I

20 Facility Owner or Operator Cnillllration of receipt of hazardous malprlals rovpiort by this manllc";! nrrpt as noted In l|pm 19

Printed/Typed Name .•'
/ , , A.. / ' / / / ' ' /

Signatule / , ^/

X f ,_ , / — ' ' / /? i W
EPA Form 8700-22 (Rer. 9-86) Previous edition Is obsolete

COPY 5-Generalor-mniled by BE 008540 Q 0 5 LJ'-:
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1
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UNIFORM HAZARDOUS
WASTE MANIFEST

3 Generator s Name and Mailing Address

P.O. TOK 255, BMJyCr KI V
4 Generator s Phone (.j. _ ) AF,-\ nfj-

DEPARTMENT OF ENVIRONMENI AL CONSERVATION
DIVISION OF SOLID AND HAZARDOUS WASTE

HAZARDOUS WASTE MANIFEST
PO Box 12820, Albany, New York 12212 Form Approved OMB NO

1 Generator s

J17G
'» I

"> Transporter 1 (Company Nimn)

7 Transporter 2 (Company Name)

9 Designated Facility Name and Site Address

cwf c*f°T-*TCAL fswyjcr*?, i?ir.

WT&Tj Try, .W 141̂ 7

US FPA No Manll
Docu

r

os!
nont No

G US 1 PA ID Ntimboi

8 US EPA ID Number

1 1 1
10 US EPA ID Numbor

11 US DOT Description (Including Proper Shipping Name Hazard Class and ID Number)

r*ai?t«* »ja"arcJcr»w St*<stimo*, Solid, n.o.s. <

b

c

d

1

J Additional Descriptions for Mate'nals listed Above

*.. PCS fbil * D*bri«| t I c

' ' ' 1

, v;vr •

mi€53iie i f

12 Cont

_No_

3 Q I

1

1
Fvrc«raal«tion -Start Eatet _/<• .̂ >>«/_*•-'>
PCA H\nTB CDDRJ P 89JJ1, "7j_ '3

frwai* 152342 P.CV

2 Page 1 Inform;
of Is nol r
I

A Stale Manifest Do

NY A i

20500039 Empires 9 3C

illon In Ihe shndnil r
equlred by Fedfral L

:union| Np

[.L8528
B Generators ID

i

C Stnto Transporlor s ID uv ^*TV

D Transporter s Phone (ttljC y»j ^ <• a

E Stale Transporter s ID

F Transporter's Phone ( )

G State Facility s ID t

H Facility s Phone

alners 13
Total

» I 3

i

Unit 1
WlWil Wasle_Nr

r 8 0 0

•

K Handling Codes for Wastes Listed Abo\

e D-CJ. 1+

891812 Ao

L
d 1

15 Special Hanfjllng Instructions anJ^aolfional'lnlormallon

AWDID CWTR.CT wm P*R* *TCIf? - CDMTAIJI WTO JT3CCWR KOf MQniDS - DO TOT WftSH D>»7
COKTACT P^PTTF3 LTSTBl* AfKJVS JFOJl lilST'iUCTIOWS

16 GENERATOR'S CERTIFICATION I hereby d»clara that the contents ol this consignment are fully and accurately described nbove by proper shipping nnme and
classified packed marked and labeled and me In all respecls In proper condition lor transport by highway according to applicable nlernallonal and national governm
regulations and slale laws and regulalloi s
If 1 am a laige quantity generator 1 cer t i fy that 1 have program In place lo reduce the vo ume and toxicity ol waslo generated lo the degrne 1 have dntermlned to be economic
practicable and that 1 have selected the practicable method treatmenl storaoe or disposal currenlly available to me Ahlch minimizes the presont end future thrnat lo hun
health and the environment OR If 1 am a small generator 1 have made s good lalth effort to minimize my v/a£i*-mxl GO T t Ihe bfsl waste mamgemenl melhod that Is avalla
to me and that 1 can aftord | \ \

Prlnted^ame ^ ^ j/j~7~ ,? 4 ,_

17 Transporter 1 (Acknowledgemenl of Receipt of Materials)

P^y .̂me ^, ^ ̂

d(prllture , '~N J »

/

Signature Y" />

/ //L:

^ -^ -

Mo Day r̂

Mo Dey Y

18 Transporter 2 (Acknowledgemenl or Receipt of Materials)

Printed/Typed Name

19 Discrepancy Indication Space ijj J/f\ A

20 Facility Owner or Operator ("erllfi/itlon of
t

Printed/Typed Name / / ,

I n ,< 1 ' - 1 ( '

S/'^

Signature

S"

Mo Day Y

1 I I I

^"Z',3?™*1^0
receipt of hazardous mat'Tlals covnrpd by IhK manlfesl c^repl as nol»ri In Item

Signature/ r . {./ ../,
19

Mo Day , /

Y* ' \" r 1 '
EPA Form 8700 22 (Rev 9 86) Previous edition Is obsolele '̂  ( ^ -.(

COPY 5-G«nptalf.| mailed by 1 BE 008541 'J 0 5 «-'* rv



Please print or type.

1JIAIE OF NtW YOI1K
DEPARTMENT OF FNVIHONMFNTAL CONST FTVATION

DIVISION Of SOLID AND HAZARDOUS WASfF

HAZARDOUS WASTE MANIFEST
P.O. Box 12820, Albany, New York 12212 Form Approved OMB No 20S00039 E^plics 9 3<
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UNIFORM HAZARDOUS ' Gansralor's

WASTE MANIFEST M( I n(ff C
US EPA No Manliest
0 7 2 2 6 5 2i Documpnl Nn

3 Generalor's Name and Mailing Address
HJ50DVE?nr speriAURrife, IHC.
P.O. DOX 255. SAMITE, MI 48176

4 Generator's Phone fJ13 ) 4^3— 9 6*3?''

5 Transporter 1 (Company Name)
* fc D .PtfJrTSTPTAL fEJWICES

7 Transporter 2 (Company Name)

9 Designated Facility Name and Sile Address
CW1 CSFVIGM. SEFmcra, MC.
15S? PWP.OCT Rn.
arm, CITY, £8T 1410?

6 US EPA ID Number
H I t J e ? 7 J 7 9 f l 7 1 0

8 US EPA ID Number

1
10 US EPA ID Number

W Y C 0 4 $ | ( 5 3 6 6 7 9
12 Conl

11 US DOT Description (Including Proper Shipping Name, Hazard Class and ID Number)

a WatSt* flAEftXtlCHyj ??d>3rtQtVft( Soli

(rCSt R3-1C/4.54), OWf-K, HR 51

b.

<li n»o.n. Q tK \

^
i

c

d

J. Addlllonal Descriptions for Materials listed Above

a. PCB Soil t Pebrl* " ' c '
•— 5fcrC'»*tnjLi5.tJeo Start £nttsi /L / y ^.j

BCA WiSSTT OOfE. P E9111 V3WC C1

^** PLEASE PRf̂ TD'? PpRTIPTflW! ? Cf DIft
15 Special Handling Instructions and Additional Information

AVOID oarrftrTT wwi n»ai» sitnr - ocermi
O!3fTt'ACT PAHTJPS I-TfTTnO APOVR FDR IWTl

HI1653W9 . .
1 f

RDJ!R» 152343 P,O. *>

2. Pane 1 Information in tha shaded •
of « Is not required by rprinrnl 1

A Stale Manifest Dr

NY A 8
B. Generalor's ID

C. State Transporter

Iffi£7_l

MD KI 27!
D Transporter's Phone (616i )343— •Si
E State Transporter s ID
F. Transporter's Phone ( )

G. Stale Facility's ID

H Facility's Phone

(716)754-6231
alners 13.

Total
Tvoe Quantity

CM 3 1 S

\

I

I

14
Unit ' 1

Wf/Vol Wasln ^
Y & 9 8

— P

•

K Handling Codes for WasldS Listed Abo

, IHJ1 L

991.312 A
h

0 1

d L_

^ ^SD RnCDVTn AWf LIQUIDS - IX) W7T Kr»£S» DOWB

16 GENERATOR'S CERTIFICATION: I hereby declare that Ihe contrtnls nl ihli coniignmenl aro lully and nccuratoly described nbove by propor altlpplng nnnm nnil
Classified, packed, marked and labeled, and are In all respects In proper condition for transport by highway according to applicable nlernrtllonal and national governn
regulations and stale laws and regulations
II 1 am a large quantity generator 1 cc rtlty that 1 have program In place lo reduce Ihe \o ume and toxlclly of waste generated lo Ihe degree 1 have determined o be economic
practicable and Ihat 1 have selected the practicable method treatment, storaqo or disposal currently avallatye'to me which m nimtzes tha present ano1 future throat lo hu<
health and Ihe environment OR If 1 am a small qeneralor, 1 have made a good lallh cflorl In mln mlze my waste anri-»«l«a tjijbesl waste management method that Ii avail
lo me and that 1 can atlord , ^?

3rlntedfT*;Qpd Name ^ ' ) .

17. Transporter 1 (Acknowledgement of Receipt of Materials)

Prlnted/Typ«d N»mt
-—i ' """. r j .J

18 Transporter 2 (Acknowledgemenl or Receipt ol Materials)

Printed/Typed Name

1
19 Discrepancy Indication Space \ 1 i,{/\ 1^. ^f ljt*j2L~-

"-" f j /

ySlg^ure VJJ? // / - Mo Dny

Signature ' . t> _ j Mo, Day '

Signature

/ h /H C - oo±$j /i^i.)
( ? '/( 4c - /

20 Facility Owner or Operator Cpri l fh-at lon of receipt oi hazardous inalonaK covnrpd by this ninnlfpsl i-xrppl as notpri In item

Prinled/Wped Narpe/'
*-yi»' / ii > < f f- 'J.t

Slgnalure i / _ j J , /

_ / } { j ' " **J 1 •''''• ' -«•''

Mo Day

1 I I I

19

/? M
EPA Form 8700-22 (Rev. 9-86) Previous edition Is obsolele

COPY 5-Generator-)nailed by ' BE 008542





Uh (JH10. INC.
' '

V.-,- Plaas* print or typa. • • ' ' •

TEL No. 419 524 4 3 4 5 _ _ G c t 31,89^13:24 P^ 02/03
A • - ' " ' •'"'"' --•/-•-.•,••-—'••-:";--•'•.-"• • • - •—- —-•—-.-—

STATE OF NEW YORK • -':

, . DEPARTMENT OP ^MVIRQNMENTAL gONSERVATlON " . >
:''•" DIVISION OF'SOUD AND HAZARDOUS WASTE <r!"-. /
^HAZARDOUS WASTE MANIFEST- '

t1.' ;-• P.O.-Box-12820, Albany, New York 12212 - Form *.pptoy»d. OMB NO. jow-orm Expire, s-jo-sa
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STATE OF NEW YORK
DEPARTMENT OF ENVIRONMENTAL CONSERVATIQN ,

•*" 'DIVISION OF SOLID AND HAZARDOUS WASTE ̂  " '

HAZARDOUS WASTE MANIFEST
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10 US EPA ID Number
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16 GENERATOR'S CERTIFICATION I hereby declare that the contents of this consignment are fully and accurately described above by proper shipping name and are
classified, packed marked and labeled and are In all respects In proper condition for transport by highway according to applicable International and national government
regulations and state laws and regulations " '
III am a large quantity generator I certify that I have program In place toireduce the volume, and toxicity of waste generated to the degree I have determined to be economically
practicable and that I have selected the praclicabl0~metho<nraatment slorage or disposal currently available to me which minimizes the present and future threat lo human
health and the environment, OR f I am a small generator, I have made a good faith effort to minimize my waste and select the best waste management method that Is available
to me and that I can afford
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Signature Mo Day Year

17 Transporter 1 (Acknowledgement of Receipt of Materials)
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L
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"20 Facility Owner or Operator Certification of receipt of hazardous materials covered by this manifest except as noted In Item 19
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UNIFORM HAZARDOUS -
*" WASTE MANIFEST
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Document.No.

2. Page 1..
"

..Information In the shaded areas.
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e

15. Spe'cial Handling Instructions and Additional Information

vn:'?H

16. GENERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately described above by proper shipping name and are
classified, packed, marked and labeled, and are in all respects In proper condition for transport by highway according to applicable International and national government
regulations and state laws and regulations. • . . __.,,, •••
If I am a large quantity generator, I certify that I have program In place to reduce the volume and toxicity of waste generated to the degree I have determlpitf'to be economically

. practicable and that I have selected the practicable method treatment, storage, or disposal currently available to me which minimizes the present and .future threat to human
health and the environment; OR if I am a small generator, I have made a good faith effort to minimize my waste and select the best waste management method that Is available
t o m e a n d that I c a n afford. ' ' . • . • : . • - • . • . • • < • . - •

Printed/Typed Name Signature s~ Mo. Day Year

17. Transporter 1 (Acknowledgement of Receipt of Materials)
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18. Transporter 2 (Acknowledgement or Receipt of Materials)
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20. Facility Owner or Operator: Cerlif ication of receipt of hazardous materials coverad by this manifest except as noted In Item 19.

Pilnt Signature
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STATE OF NEW YORK
DEPARTMENT OF ENVIRONMENTAL CONSERVATION

DIVISION OF SOLID AND HAZARDOUS WASTE

HAZARDOUS WASTE MANIFEST *-.-•
P.O. Box 12820, Albany, New York 12212 ^ *«•«'*

1. "~Gotier»tof!» US ?PA I4t>

X
No. 20SO-OOM. Etptrat « lt«i

Manliest

P,O- BOK 255, BM4tte, MI 48176
*. G«mualoPa Phone (3 J.3 }
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K c.
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7. Transporter 2 (Company Namo) 8. US EPA ID Number

. 1 I I I I i I
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osirncr vsm ««£ CKIM *- COWSJRT *«?• M»chm». wcr UOOIDS - w «»
» IW31BB

•16. GENERATOR'S CERTIFICATION: i h«/Bb)- declare <h«t th» co.ittnl. of tni> consignment a'o fully and aoeuranly da»crlb«j »6av« by ptoper afilpptaQ rim* and u«
ctass'fled, p<ck»4, mtrVtd and labolsd. «nd urn (n all c«>p«c(8 In proper condition for transport by highway according to tpplle«t>l< Intarnitlonal ana niUcrn»V oov-mminl
reg-jio',tori» tnirj »n'.e Uwt and regulallon>. '• • ••' ' '. " " ' • ' • ' \,
If l am • lirg* OuinUty g«ner«iof, I certify tnit I havi program In plaea to reduce tna volume and toxlclly of watt* penaralad to I ho 0t?r« j h-v« djt»rmln»d lo te^oonomlcjily

- praoticible and thai I h*v« aal»ct«d the practicable mttt\<>iJ,tr8»tm»nt, ttorago, or dl«po»»l currantly avallrtH to m« which mlnimim tht piatant and (ulvw thrbtt ta human
hetlth and th« ^nvtrooment; OR K I tm « imtM (itincraloi, I have mado a pnod filth tllort to minimize my waits and irjlsci tha beM *«5l« manaDomant trmhod thVV It available
le tr\t and that I c»n afford. ' ' • - "
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. i J ' l . . t
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20. Facllily Owner or Opsralor; Cfs'tltleaUon ol receipt of hazardous malorlals covsrrjd by tills manliest except as noted In lt«m 16.

Year,
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STATE OF NEW YORK

M . .UNIFORM HAZARDOUS V
MANIFEST

' '

'1.'.,Generator's US EPA No. ... , Manifest ..Information In the shaded areas.
iejsc.not required.by'Federal Law.

P.O* B3tt 255, Q&IHE, KI

Al State Manifest DMumen\*NQ*»;<i<&itiA>'v^
J-..- MV -A -."̂ aS.! JflkV»-Jl at !,vi»V•:•!

C. State Trah',3portqr's;iD î;>jH,

7, Transporter 2, (Company Name)

'
8. US EPA ID Number

•F.: Transporters It-one;.(
9,0eslgnated Facility Namond Site Address .

* 'yBMTOP*̂ '— f ~~ ~~
1530

..10.-.US EPA ID Number -.-7 ...• -. _ •;. _..

iT,B,3,4,9,3,3,* 6(7,9
H. "t-..iii:.i ..t,-rt u>j.

Yr US'DOT tJescVlptiort (Inclosing- Proper-Shipping Name,"HaiaTd Class'and4DNumber)" '
12.-,-Gontain.ers

Type

<• '13V • - • •
"••'•^b'tal---

'Quantity

U.
Ur>lt-

Wtfl/ol

(PCBy
D,T

,..:„ tr V"-:.t' .,: >?.

TIME Cv;"T"'

J. Additional Descriptions for Materials listed "ABoVe'

15. Special Handling Instructions and Additional Information
AVOID CEWZSC5 -Wt* HSf« 'JKm

TDK
POWS

,16.-GENERATOR'S CERTIFICATION: 1 hereby declare that the contents of this consignment aro fully and accurately described above, by -proper shipping name and are
" ••'• classUled.-packed. marked and labeled, Bnd.are.taj|l respects Jn.proper condition fat transport by hlghway"accordlng to applicable International and national government
•• ' 'regulations and state laws and regulations. ' : • -'...i'" •- • , ' . • • •
, , . 4U am a large quantity generator, I certify that I have program In place to reduce the volume and toxicity of waste generated tc-the degree I have deterrrtlned to be economically
* ' '-^practicable and that I have selected thejxactlcable.method.treatment...sjorage, pr c(isposa,| currently.ayallabla.to.m/j.which mlnimtees Jfi« pre?9nt,and fu(urs threat.tolhuman..

health and the environment; OR If I am a small generator, I have made a good laith effort lo minimize my waste and select the best waste management method that Is available
to me and that I can afford. ..- - • ' ••• •

r-" ^_

PrlntedTtyped Name'

17. Transporter 1 (Acknowledgement of Receipt of Materials)

' Moi • Day -Year

Printed/Typed Name . ' , . - • :. Signature . --Mo."' Day- Year

CO

218. Transporter 2 (Acknowledgement or Receipt of Materials)

Printed/Typed Name . SPO'i J v-Cs \ . . O , Signature '_ ' ,_ .. rf ./.„,„.„ _Mo. Day-'Tear

19. Discrepancy Indication Space -y'/ /i - •„ ~j ,' . , r> //Jr. ."j>:?& -^ J'f~ / / "
# , ,.-.::, -^ - , s0 - r $t>y*''':.i •x

i^-;h:.^Vfy. ^'.-•^WS.lC; -rv-, ..-.-^f ^^' - -

&£^&'--g'& ^r^.Q&^^^-/j;,.:;.>/ •23st>fo-.f>- 'v''::r-:':-:::;v::-"/:

20. Facility Owner or Operator. Certification of receipt ol hazardous materials covered by.this rrianlfest except as noted In Item 19.
L_j , k f- f- 1 1— —

vPrlnted/Typed Nam Signature U ''
:

Is,obsolete. - - ; -.- , • . •. :...-.. ...... . <.*-, .
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INDUSTRIflL S E R V I C E . T E L No .313 :729-789p_ f _ r|o N°y 2 ,89 11:39 No.005 P.03
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Please print or type,' • • ;

UNIFORM HAZARDOUS
WASTE MANIFEST

•^"•'
.DEPARTMENT Or^t-NYIRON.MENT/tl CONSERVATION

DIVISION OF SOJifP AND HAZARDOUS WASTE ' '

HAZARDOUS'WASTE MANIFEST
P.O. Box ;l2820/aib*w New. York 122121•

" " " ""~ ^^^ ~" ' ~~ Mahlloit';; •

-v . • ; • * » » • .

:tt

_

1 . Generator'* Us EPA No,

3. Generator's Name and Mailing AdO'oss

r.o.
<. Generator's Phone )

5. Transporter 1 (Company Name)

r & r>
6. US EPA ID Nombar

.7 ,Tr»ruporter 2 (Company Name) ,B. US EPA ID Number

9 Designates Facility Nonis and Site Acld'ess

CWH OQStrCtt. SRRWCC ,̂
10. US EPA ID Number

. mr
11. US DOT D»*Crtptlon (Including Proper Shipping Narha, Haiard Class and ID Numbor)

d.

V/V
J. Additional Deaprlptlons for Male.'luts 'IsUd Above.;• ;;' ;',•••••'' ;

— - --,.-.:

P.. PaTr .— in. VV — -' L __ --.— - . _

IniorrtuUK-m in the $had«d areas..»"t wiiyftd.ri.uw.

E.
.F.

. G. State Facility'". 15:-̂  'f ••, Wt.'v... ;.....• •

12. Containers

-JiP.
ff I

15. Handling end Additional information

« a
FOR

, i . u n * » > * \ - J g t r — . , . T » « T *

>i^M.i^^^
formation ' " ' . -̂  •' •''-.̂  • •

13.
Total • '••

.Uy_
Unit

WtfVot

K Handling Codes for Llitad Abovp

- DO

16. GENERATOR'S CERTIFICATION: I hereby d«clara thai tha contenla «f lhlr> conslgnifiont arv fully and accurately deicr|b«d abova by propar ihlpplns nam« and tie
ci>«ilfl«d. packed, mirkad ino labolod, ana are In iH r»<pecta In ptopsr condition lor transport by highway according to applicable Intarnallonal and national guvtrnmenl
regulalleni and alata lawt »od regulallonj. • • ' , • • • • • ' ' • " . • • . . . : ;
If l »m i large quantity ganer.tor. I c.rtliy tnat I t\t*i program In plae* toVaduce Iha vnlCime and toxicity of wista gerMrplid to the degreo I h'uva datarmlntd to ba'aeonamlpiiliy
p'aetlciblt and that l.ht/e xl«ci«a tne pia;!i»bie method t'mlrrunt, a|ortgq, or disposal currently avallibln to me which mlnlmlzti tha pr«j»nl and future |hr»«t to human
hnjlih and me anvlr'onment; OR ll I im « tmiii genentor, | havt mid« a gcod faith effort lo minimize my watta and Mitel thp best wane m»n»g»m«nl malhod that i» >viii.bi«
to me and \h»i I can afford. .. ' ' ' - " . ' - ' :

Z'
'-<

>

oo
tno»oo

Ptlrto.i.Typ«d Name ^Signature . •" ..v •'./'• ••• ;Wo. Day Y«»r

17. Tran»pod«r 1 (AeVnowledoomenl of Receipt of Material*)

Ny?'. ... y
r .-"iSt'tr.'>.

$lgnadra

F **.

' Mr>.'-' D»y 'Year

18. Transporter 2 (Aeknowledoemenl or Receipt ol Materials)

Muted/Typed Nam« ' Signature Mo',: Day Year

I l- I I t . - l
19. Discrepancy Irtdlcallon Space

, 'r.Vl.f.-
\

' * ' ,' '' .

.;•:.'!. i t\.. : ! • ' • ''\ ".

20 Pl;ili'.y Own*r or Operator C«'liiK:atior) ol rosaipt of hazardous materials covered by this manlletl ».xce;:I as noted In Itam 19,

Prlnti-STyped N» Eignaturo y> .' . .Mo...0^y.
\/{'\~\'\

ooso!«te, . . . . . . . . . . . . . . . . . BE 008549
COPY 7-Transporter copy-retained I



K&D INDUSTRIAL SERVICE TEL No/.313-?29:78_90_
New 1,89 12=06 No.003 P.04

.. or type.

STATE OF NEW YORK ' ' "• • '
DEPARTMENT OF ENVIRONMENTAU CONSERVATION *-. -: .
' . DIVISION'bF SOUD AND'HAZARDOUS WASTE ' _ • i

HAZARDOUS WASTE MANIFEST ' \
' P.O. Box "12820, Albany, New York 12212 Form Approved. OMB HO. ajjw»j9. fc»pi.ej MJO-BB

UNIFORM HAZARDOUS
WASTE MANIFEST

1 . Generator's US £PA NO.

n ,1 $ $ fl |» ,7 ,2 ft ,« ,S
M •niie.t
Docun N0'

2, 'Pag* 1 Informatlin in the ihadea trett
I* not required t>y Federal Luw.

3. Generator's Kls,me and Mailing Address
, t»c,
, ret 4am

4. Generator's Phone jyj, )

A. State Man!(e»t
NY A

5. Transporter 1 (Company Name) 8. US EPA ID Number X;. Btete Tr«n*pon«f* ID f.-.<
D.

7. Transporter Z (Company Name) 8. US EPA IO Number

I I I I I I I !••
E. State

F. Tfinaporter't Phooi ( .

fl. Deslsnated Facility Name and Site Address

CW
1550
ween., <srthf, sr

10. US IPA ID Number 0. State F*oiiity'«10 ;'•; ;>. . . .

, . . . .
Iw IY pte j'4'i9 ift ft i* fc'it »

H. Facility1* Phon«

11 . US'DOT Description (Including Proper Shlpplnp, Name, 'Hazard Clsss and ID Numtjer)
12. Container*

JtlL. lynt
13.

ToUl
14.
Unit- I. *

Hp~.
0.0 2

OSW-it, J"

b. .

C'

±± -r»t*

I ' M L
.>.''AxJdlt̂ t>0'ftl't)«*l£Bpti'oM Tor' MftlWlalrj listed Abovo . . ' ..•'.•' "'"'....•..' ''^'''w.-i'. •• i K, Hundllno Coae* lor Wttt^e titled

15. Special Handling Instructions end Additional-Information ';•' •

J^VOXO OEWtTa f̂lT tTTCS
OCWTACT W0snn»

^ ĵ̂ ^^ ~ CD VMS

:1B.'- GENERATOR'S CERTIFICATION'. 1 hereby d«clai« that tha eununu ol this contisnmanl aia fully and accutately daecrlbad above by rxopar ihlpplnj numt and tit
ciii»Hl»ii, pack*4,-iTWXafl and labtled, and «r« In ill roinocts In.propei conrjltloo lot Usnapor1, by Mghwgy iccordlno to applicabla Intarnaliortal and national ODr^rnmtnt

' , wgglatloh«-»M atate tawi and rtgulatlons :'< •' ' . ' . • • " ' • " r: • ; •
|< 1 ami <an}« quantity g«na<alor, 1 certify that 1 tiavg program In plact t« rsOuee'tt.a'Vtilum* anil lOKl«lly of watt* g«n»t»k d to tne dcgraa 1 h»v» Mtarmlnid to b* vconomlcally

.. . pricllc.ble */iiJ that f have aelaclcd the pracftoabla method trmtmenl, a'lora.g«, ex dltpoaal Cwrrvntly a»»|ltbl» to me which minlmlzaa ihi praaanl and futur* ihratt 10 human

. ' honllh and th* tnvlronm«nt: OR II I am a »*»n ganordor, 1 M*VQ mada > pood Itllh aflort lo mlnlmlza my waste and isleci th« bail w»n» managamanl mithod thai lj acallabl*
to ma and that 1 can allord ' ,.- • • ' ' ,

Nam* , Mo. • D.y yMrl

P
y yMrl

j.3 ,/
:t7. Transporter i (Acknowledoomsnt ot Racelpt of MatoflSls)

Prfnted/TypW Name

'
Slgnatura' Mo. Day Y»*r

18. Tr»n»porter 2 (AcKrtowledoemenf or Receipt ol Materials)

Printed/Typed Name Mo. • D*y Ye*r

f»ce-;o.. ;•«• ; (_"<: . ' fii..*C>\\i. SUX'. -..< <\'. ./-' -V1 7,19. Dl»or.ap*ney IrKflcttlon Space .,' \,

C.
20. "piolilty Owner or Operator: Certification of receipt of hazardous materials covor«dj>y.jhit; manifest except as noted In Item 18.

BE 008550

Prln led/Typed Name.-.
rc.

-Slg.n»ture

^

• 005;
/ .



48-14-1 (5/87)—71
• STATE OF NEW YORK >

, DEPARTMENT.OF ENVIRONMENTAL CONSERVATION
""•* ' ' 6IVISION OF SOLID AND HAZARDOUS WASTE °v'

r .

Please'Vl[«of type" ' %" •

HAZARDOUS WASTE MANIFEST
"• P.O. Box 12820, 'Albany, New York 12212 ' •' 'FormjkppSvfcj'-oMBNo 20504)039

>/
-.^r'J.ii ^ (X\

) Expires 9 30-88 , *

'UNIFORM HAZARDOUS
,„ WASTE MANIFEST

1. .Generator's US EPA No Manifest -
.Document No

2 Pane 1. ^Information In the shaded areas
_J(s not required by Federal Law.

3 Generator's Name and Mailing Address

xscwKxr QPtdAWGre, me.
P.O. SK8? 255, QSfiJiasr, fff
4 Generator's Phone ( )

A. State Manifest

B. Generator's ID yf^ ' ' "•
p DM t iu.'j JJ-M yytf»! 01 wi!«

1 1^saS??V?*" %

5 Transporter 1 (Company Name)

'* If & ltgJUftTRfg.lt
6. US EPA ID Number C. State Transpo'rter's ID •

D Transporter's Phone'(61ft

7 Transporter 2 (Company Name) 8 US EPA ID Number E.. State Transporter's

F.'Transporter's Phone<- tr .)
9 Designated Facility Name and Site Address

CVW
15W

10 US EPA ID Number G. State Facility's ID . .• u

CITY, BV 141fS7 |y IT IP iff |4 19 1813 161617

H. Facility's Phone

11 US DOT Description (Including Proper Shipping Name, Hazard Class and ID Number)
12 Containers

No. | Type

13.
^Total
Quantity

14.
Unit

Wt/Vol
' f ,0 '

Wasta No
& t̂b«ttxoc9a, n.o.su 0 0 1 0 7

I I

I
J Additional Descriptions for Materials listed Above

fk. TCS' Sail XL t*hri»
K Handling Codes for Wastes Listed Above

WOHC

15 Special Handling Instructions and Additional Information

16 GENERATOR'S CERTIFICATION I hereoy declare lhal Ihe conlenls ol Hits consionmcnl are lully and accuralely described above by proper shipping name and are
classified packed, marked and labeled and are in all respects In proper condition for transport by highway according to applicable International and national government
regulations and state laws and regulations
If I am a large quantity generator I certify that I have program In place to reduce the volune and toxlclty of waste generated to the degree I have determined to be economically
practicable and that I have selected the practicable method treatment storage or disposal currenlly available lo me which minimizes the present and future threat to human
health and the environment OR if I am a small generator I have made a good faith effort to minimize my waste and select the best waste management method that Is available
to me and that I can afford

PnntedfiVped Name

. /7/V-- ^
Signature Mo Day Year

17 Transporter 1 (Acknowledgement of Receipt of Materials)

Printed/Typed Name Signature Mo, Day Year
;i i i i V

18 Transporters (Acknowledgement or Receipt of Materials)

Printed/Typed Name Signature Mo Day Year

j:y - , /.'.19 Discrepancy Indication Space JJIsj / , - j pS " '"7 - i ji t \ T

20 Facility Owner or Operator Certification ol receipt of hazardous nialerJ.ils c ov( red by this manifest exi opt as noted In Horn 19

PrmtaflfTyped Namer MI**
*jfPAC«>njV 8700-22•<Rew,9'86) Ptevlous edjtjoa is obsolete . , » , , , . ..

"• ~ COPY 7-Trarwporter copy-retained by Iran BE 008551 005



JPN 24 '91 10=22 BENTELER INDUSTRIES P.I

Stegulatarg <E0mjjlran«
212 South Stre0t

Greenville, Ml 48838
(616) 754-8556

Post-It'" brand fax transmitta! memo 7671 o of pages >* ^
Tb xt 1 •

b^se Cacbi ,v
Co. £~

0«pt,
Mer tfdjA*«.

7

fax*

Prom /^ j <* . j /
v> Tft.^ O^S f 'TUI

W<»A 4^- ̂ f/" /6 /«JKJ« Z^OkH

Phone t»

Fax*

December 27, 1990

Mr. Brad Smith
Benteler Industries, Inc.
9000 E. Michigan
Galesburg, Michigan 49053

Dear Mr. Smith:

On December 19, 1990 Regulatory Compliance Services (RCS)
collected samples from the wastewater treatment plant located at
the above address. The following samples were collected and sent
to Canton Labs, Ypsilanti, Michigan:

Sample NO.

12191
12192
12193
12194
12195
12196
12197

Sample Area

Final Clarifier
Trickle Filter Trough Catch Basin
Digester Manhole
Digester Pipe
Chlorine Contact Pit
Tank Adjacent to Digester
Sump Pit in Pump Room

An attempt was made to sample the Primary Clarifier, however, the
hand auger could not penetrate a layer of suspected concrete
rubble at approximately 4 feet below the surface.

It appeared that the Primary Clarifier, Final Clarifier and
Chlorine Contact Chamber had been backfilled with concrete rubble
and coarse sand. I was able to get through the rubble area in the
Final Clarifier and Chlorine Contact Chamber (Chlorine Contact
Pit) and collect samples near the bottom of both tanks. The only
way to sample the bottom of the Primary Clarifier would be to
either remove the backfill material or sample the outlet pipe
located in the Pump Room.

BE 008555
005407

- Environmental Consultant^ to



CAL
Canton Analytical Laboratory, Inc,
ENVIRONMENTAL ANALYSIS

January 7, 1991

BENTELER INDUSTRIES, INC.
9000 East Michigan Avenue
Galesburg, Michigan 49053

ATTENTION; Brad Smith

RE: CAL Report #11094 P.O.#P23263
7 samples received 12-21-90

Dear Mr. Smith:

The sample(s) -we received from you has/have been analyzed as
requested. The results are compiled in the enclosed report.

It is a pleasure to be of assistance to you. Please contact
us if you have questions concerning any aspect of this work.

Very truly yours,

CANTON ANALYTICAL LABORATORY, INC.

Eric L. Flora
QA/QC Coordinator

ELF/wh

cc: REGULATORY COMPLIANCE SERVICES-William H. Hilton

BE 008556

153 Eider Street YpsUanti, Michigan 48197 (313)483-7430 FAX(313) 545-1541
005408
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Chlorine Contact Chamber N

0 12196
_ Final Clarifier

121940
O12193
Jpiqester

0.12191

Purap Room

Tricklinq Filter

012197

1 1

A

A

A

Trough

Primary Clarifier

O PCB SAMPLE LOCATION

A SAMPLE ATTEMPT

BENTELER INDUSTRIES

WASTEWATER TREATMENT PLANT PCP SAMPLES

NOT TO SCALE
: 12-27-90

APP80V£°B* DRAWN<" W. HILTGa

REGULATORY COMPLIANCE SERVICES
212 SOUTH ST.. GREENVILLE, MI. 48838

DRAWING NUMBER



Canton Labs
Page 2
December 20, 1990

Sample NO.
12191
12192
12193
12194
12195
12196
12197

SOIL SAMPLE LIST

Sample Area
Final Clarifier
Trickle Filter Trough
Digester Manhole
Digester Pipe
Chlorine Contact Pit
Tank Adjacent to Digester
Sump Pit

If you have any questions, please do not hesitate to contact me at
(616) 754-8556,

Sincerely,

William H. Hilton, CPSS
Regulatory Compliance Specialist

WHH/mlh

Enclosures

BE 008558

05^1
J A N - 2 4 - 9 1 T H U 10 :09 6166657709 P.04



December 20, 1990

Canton Labs
Attn: Materials Control
153 Elder St.
Ypsilanti, Michigan 48197

Dear Sir/Madam:

Please analyze the enclosed (7) soil and/or water samples for PCB
content. A purchase order is forthcoming from Benteler
Industries, Galesburg, Michigan.

Please send the original results to:

Mr. Brad Smith
Benteler Industries, Inc.
9000 E. Michigan
Galesburg, Michigan 49053

Please send a copy of the results to:

Mr. William H. Hilton
Regulatory Compliance Services
212 South St.
Greenville, Michigan 48838

The following is a list of the sample numbers and their sample
locations. Please reference this information when reporting the
results.

BE 008559

JAN-24-91 THU 10:09 6166657700 P. 03



Mr. Brad Smith
Page 2.
December 27, 1990

I have enclosed a drawing indicating the locations that the
samples were collected and a copy of the cover letter that was
sent to Canton Labs with the samples.

I will call you as soon as I receive the analytical results from
Canton Labs, however, if you have any questions before then please
contact me at (616) 754-8556.

Sincerely,

William H. Hilton CPSS
Regulatory Compliance Specialist

WHH/mlr

Enclosures

BE 008560

-. A r. ,* v o- j U J -* 1 ̂

JAN-24-91 THU 10:08 6166657700 ' P.02



REGULATORY COMPLIANCE SERVICES
CAL REPORTS 11094

SAMPLES RECEIVED 12/21/9O1 .
vO

-1
X
cr

LABtt 9241484 BENTELER INDUST. INC, #12191 FINAL CLARIFIER
LAB# 9241485 BENTELER INDUST. INC. #12192 TRICKLE FILTER TROUGH
LABS 9241486 BENTELER INDUST. INC. 812193 DIGESTER MANHOLE
LAB# 9241487 BENTELER INDUST. INC. #12194 DIGESTER PIPE
LAB# 9241488 BENTELER INDUST. INC. #12195 CHLORINE CONTACT PIT

^ LAE# 9241489 BENTELER INDUST. INC. #12196 TANK ADJACENT TO DIGESTER

i-»

Ch

ON
cr*

01
Ĵ

— nj

GJ
0

TJ

CO
-J

LAB*
UNITS

PCB'S BY AROCHLOR

PCB-1O16

PCB-1221

PCB -1232

PCB -1 242

PCB -1248

PCB -1254

PCB-1260

PCB -1262

PCB, Total

O CD
0 m

CJ? o
* on
} ' 05

9241484
mg/kg

< O.5

<• O.5

• < 0.5

1.3

< O.5

< O.5

< 0.5

< 0.5

1.3

9241485
mg/kg

< 0.5

< O.5

< 0.5

< 0.5

< O.5

0.72

< 0.5

< 0.5

0.72

9241486
Ug/1 i

< 0.5

< 0.5

< O.5

< 0.5

< 0.5

O.94

< 0.5

< 0.5

0.94

9241487
mg/kg

< 0.5

< 0.5

< 0.5

< 0.5

< O.5

< 0.5

< 0.5

< 0.5

< O.5

9241488
mg/kg

< 1.0

< 1.0

< 1.0

< i.O

< i.o

< 1.0

< l.O

< 1.0

< 1.0

924
mg/l

< l.t

< l.C

< l.C

< l.C

< i.e

< i.o

< 1.0

< 1.0

< 1.0

Canton Analytical Laboratory, Im
(313} 483-7430 FAX (313}



I
N) REGULATORY COMPLIANCE SERVICES

CAL REPORT* 11O94
SAMPLES RECEIVED 12/21/90

LAB# 9241490 BENTELER INDUST. INC. #12197 SUMP PIT

PAGE

GJ

LAB#
UNITS

ui
-<j
-j
CD
CD

PCB'S BY AROCHLOR

PCB-1O16

PCB-1221

PCE-1232

PCB-1242

PCB-1248

PCB-1254

PCB-126O

PCB-1262

FCB, Total

9241490
mg/kq

< 1.0

< l.O

< l.O

< l.O

< l.O

< 1.0

< 1.0

< l.O

< l.O

"O
•

GJ O00 o
Ul
t4>

03
m
o
§ino>
10

Canton Analytical Laboratory, Inc
(313) 483-7430 FAX (313) 545-1541



-Sl-c. D<T2~

/I 3 7?'~~

Sample description - Solids
Penbeler Indur. b.
Sample tH- -33n

Sample ID = 8 3-<~> 3-02-1
F ar ameter : Furgsables < 8CHU/BO20 >

COMPOUND

Dichlorodif1uoromethane
Chloromethane
Vinyl chloride
Chloroethane
Bromomethane
1, 1-Dich1 oroethene
Methylene chloride
t-1,2-Dichlor oethene
1, 1-Dichlor oethane
c-1,2—Dichlor oethene
Chloro form
1,1,1—Trichloroethane
Carbon tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dich1 oropr opane
Bromodi chloromethane
2—Chloroethylvinyl ether
t—1,3—Dichloropropene
Toluene
c — i, 3—Di chl or .-prop ene
1,1,2 —Tric h1 or oethane
Tetrachloroethene
Dibr omoch1 oromethane
Chlorobenz ene
Ethyl benzene
m+p-Xylene
o-Xylene
Bromofor m
1,1,2,2-Tetrachloroethane
1,3-Dichlorobenrene
1,4-Di chlorobenzene
1,2-Dichlorobenzene

Date analyzed: Sepb ember 1C), 1989

Cone pntration

ma /I q

160

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

3.7
1.8

ND
ND
ND
ND
ND

Detect ion
LJ mi t
mq/l q

10

40

5
5

,_j
10
1

15

1C)

1
1
1

10
4
5
5
5

Ana lys t :

DIHYDRO ANALYTICAL SERVICES
rH \ml\lK f l . k In r V, n-K ' I' M1 l V>i 01]S

BE 008552

005353 .
n,uuonoi QIHVDRO



DIHYDRO ANALYTICAL REPORT

CLIENT: K & D Industries West, Inc.

REPORTS: L-89-09-02

DATE RECEIVED: 9-1-89

SAMPLING SITE(S): Benteler Indust.

PARAMETERS RESULTS

Matrix:
Sample(s) Description:

IGNITABILITY:
Flash Point, Closed Cup 'F

Waste
Solids • Sample #K-390

>200 >140

CORROSIVITY:
pH, S.U. 8.96 <2 and>12.5

REACTIVITY:
Cyanide
Sulfide

PCBs, total

Nickel, total

Thallium, total

EP Toxicity: mg/l extract level
Arsenic
Barium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Zinc

All results are expressed as mg/kg
/*- .

=*• / //f -'̂ "W

<0.05
<2.5

CjEE?
230

3.8

<0.005
<0.20

0.06
<0.04

0.14
0.16

<0.002
0.38

<0.005
0.02

18

(ppm) as received except as noted.

—
—

—

—

—

<5.0
<100

<1 .0
<5.0

<1oo
<5.0
<0.2
—
<1.0
<5.0

<500

Fred Hoitash
Director of Environmental Services

pc: Ms. Ardis DiCicco
K & D Industrial Services, Inc.

DIHYDRO ANALYTICAL SERVICES
Dih\dm -li-il .iuir Ml :Hi S')v03 -

BE 008553

n n t - ^ r - •
U U j c, J L.
).u'.oio- DIHYDRO



Sample descripbion - Solids
Benteler InrJust.
Sample »!• -390

Sample ID = 89-09-02-1
Parameter: Furgeab les<8010/802>> Date analyzed: September 10, 1389

COMPOUND

Dic h1 or odif1 nor omet han e
Ch1 or omethane
Vinyl chloride
Chloroethane
Br omomethane
1,1—Dichloroebhene
Methylene chloride
t-1T2-Dichloroethene
1,1-Dichloroethane
c —1,2-Dichlor oethene
Chloroform
1,1,1—Trichloroethane
Carbon tebrachloride
Benzene
1,2-Dichloroethane
Tric h1 or oethene
1,2—Dichloropropane
Bromodichloromethane
2—Chloroethylvinyl ether
t-1,3-Dichloropropene
Toluene
c-1,3—Dich1 oropropene
1,1,2-Trichloroethane
Tetrachloroethene
Dibromochloromethane
C h1 or obenz ene
Ethyl benzene
m+p—Xylene
o-Xylene
Br omoform
1,1,2,2-Tetrachloroethane
1,3—Dichlor obenzene
1,4—Dichlorobenzene
1,2-Dichlorobenzene

Cone ent ration

mg/t q

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

160

1 .8

ND
ND
ND

ND
ND
ND
ND
ND

Detect ion
L: mi t
mg/(^ g

10
40
45
40

4

10
1

10

1
1
1

IO
4

Analyst: Lynch

DIHYDRO ANALYTICAL SERVICES

BE 008554

OCL.155
D nuun An.iKlu il Ser.iu"> -li-Jl f k i In ' ' \ i v r n M' VIS

ut DIHYDRO
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4000 Portage Road, Suite A
Kalamazoo, Michigan 49001
616343-9800

December 5, 1989

Mr. Dave Corbin
Benteler Industries, Inc.
Kalamazoo Plant
COCO East Michigan Avenue
Galesburg, Michigan 49053-9772

Dear Dave:

Please find enclosed a copy of the analytical data from the core
sampling at the Benteler facility.

If you have any questions or comments, please do not hesitate to
contact our office.

Sincerely,

AMERICAN HYDROGEOLOGY CORPORATION

Paul D. French
Senior Geologist

PDF/jss

Enclosure

220204

BE 005933



Ann
Technica, Services, Inc.

DATA SUMMARY SHEET
6540 Jackson Road • Ann Arbor, Michigan 48103 • 313-995-0995

For: MR. MICK LYNCH

AMERICAN HYDROGEOLOGY, CORP.

4000 PORTAGE RD., SUITE A

KALAMAZOO, Ml 49001

Project HYDRECO #69025

Received by ATS 10/12789

Sample I.D. / Sample Date

Parameter

AROCLOR 1221

AROCLOR 1232

AROCLOR 1242

AROCLOR 1248

AROCLOR 1254

AROCLOR 1260

TOTAL PCB

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

CORE #1

0"-1"
10/11/89

<5

<5

<5

<5

<5

92

92

•

CORE#

r-2"
10/11/89

<1

<1

<1

<1

<1

<1

<10

CORE#

2"-3"
10/11/89

<1

<1

<1

<1

<1

1

1

CORE #2

o"-r
10/11/89

<1

<1

<1

<1

<1

6

6

CORE #2

r-2"
10/11/89

<1

<1

<1

<1

<1

<1

<10

CORE #2

2"-3"
10/11/89

<1

<1

<1

<1

<1

<1

<10

Page Tol

BE 005934



Ann Arbr~"
Technical cervices, Inc.

6540 Jackson Road • Ann Arbor, Michigan 48103 • 313-995-0995

For: MR. MICK LYNCH

AMERICAN HYDROGEOLOGY, CORP.

4000 PORTAGE RD., SUITE A

DATA SUMMARY SHEET

Project HYDRECO #69025

Received by ATS 10/12/89

KALAMAZOO, Ml 49001

Sample .D. / Sample Date

Parameter

AHOCLOn 1221

AROCLOR 1232

AROCLOR 1242

AROCLOR 1248

AROCLOR 1254

AROCLOR 1260

TOTAL PCB

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

CORE #3

10/11/89

<«

<10

<10

<10

<,0

430

430

*

CORE #3

10/11/89

<'

«

<'

«

<'

<'

<»

CORE #3

2"-3"
10/11/89

<i

«

<'

<'

<'

<'

<,»

CORE #4
o"-r

10/11/89

«

«

<'

<^

«

5

5

CORE #4

10/11/89

<'

<'

<'

<'

<'

<'

<,0

CORE #4
2"-3"

10/11/89

<'

<'

<i

«

<'

«

<,0

Pane 2 of 3

22020b
BE 005935



Ann Arb
Technical Services, Inc.

DATA SUMMARY SHEET
6540 Jackson Road • Ann Arbor, Michigan 48103 • 313-995-0995

For: MR. MICK LYNCH

AMERICAN HYDROGEOLOGY. CORP.

4000 PORTAGE RD., SUITE A

KALAMAZOO, Ml 49001

Project HYDRECO #69025

Received by ATS 10/12/89

Sample .D. / Sample Date

Parameter Units

CORE #5
0"-1"

10/11/89

CORE #5 CORE 35
r-2" 2"-3"

10/11/89 10/11/89

AROCLOR 1221 mg/kg

AROCLOR 1232 mg/kg

AROCLOR 1242 mg/kg

AROCLOR 1248 mg/kg

AROCLOR 1254 mg/kg

AROCLOR 1260 mg/kg 530

TOTAL PCB mg/kg 530

220207 P"np3nfa

BE 005936
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Ann Arbor
Technic Services, Inc.

.6540 Jackson Road • Ann Arbor. Michigan 48103 • 313-995-0995

For: MR. MICK LYNCH

AMERICAN HYDROGEOLOGY, CORP.

4000 PORTAGE RD., SUITE A

KALAMAZOO. Ml 49001

DATA SJMMARY SHEET

Project HYDRECO #69025

Received by ATS 10/12/89

Sample I.D. / Sample Date

Parameter

AROCLOR 1221

AROCLOR 1232

AROCLOR 1242

AROCLOR 1248

AROCLOR 1254

AROCLOR 1260

TOTAL PCB

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

CORE#1
0"-1"

10/11/89

<5

<5

<5

<5

<5

92

92

CORE #1
1"-2"

10/11/89

<1

<1

<1

<1

<1

<1

<10

CORE #1
2"-3"

10/11/89

<1

<1

<1

<1

<1

1

1

CORE #2
o"-r

10/11/89

<1

<1

<1

<1

<1

6

6

CORE #2
1"-2"

10/11/89

<1

<1

<1

<1

<1

<1

<10

£

CORE #2
2"-3"

10/11/89

<1

<1

<1

<1

<1

<1

<10

3E 003063

',i22279



Ann Arbor.
Technica ervices, Inc.

6540 Jackson Road • Ann Arbor. Michigan 48103 • 313-995-0995
DATA SUMMARY SHEET

For: MR. MICK LYNCH

AMERICAN HYDROGEOLOGY. CORP.

4000 PORTAGE RD., SUITE A

KALAMAZOO, Ml 49001

Project HYDRECO #69025

Received by ATS 10/12/89

Sample I.D. / Sample Date

Parameter

AROCLOR 1221

AROCLOR 1232

AROCLOR 1242

AROCLOR 1248

AROCLOR 1254

AROCLOR 1260

TOTAL PCB

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

CORE #3
OM"

10/11/89

<10

<10

<10

<10

<10

430

430

CORE #3
1"-2"

10/11/89

<1

<1

<1

<1

<1

<1

<10

-

CORE #3
2"-3"

10/11/89

<1

<1

<1

<1

<1

<1

<10

CORE #4
o"-r

10/11/89

<1

<1

<1

<1

<1

5

5

CORE #4
r-2"

10/11/89

<1

<1

<1

<1

<1

<1

<10

CORE #4
2"-3"

10/11/89

<1

<1

<1

<1

<1

<1

<10

BE 00306

i

Page 2 of 3
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Ann Arbor
iTechnica arvices, Inc.

6540 Jackson Road • Ann Arbor, Michigan 48103 • 313-995-0995

For: MR. MICK LYNCH

AMERICAN HYDROGEOLOGY, CORP.

4000 PORTAGE RD., SUITE A

KALAMAZOO, Ml 49001

DATA SUMMARY SHEET

Project HYDRECO #69025

Received by ATS 10/12/89

Sample I.D. / Sample Date

Parameter

AROCLOR 1221

AROCLOR 1232

AROCLOR 1242

AROCLOR 1248

AROCLOR 1254

AROCLOR 1260

TOTAL PCB

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

CORE #5
0'-1"

10/11/89

<10

<10

<10

<10

<10

530

530

CORE #5
r-2'

10/11/89

<1

<1

<1

<1

<1

<1

<10

CORE 35
2"-3"

10/11/89

<1

<1

<1

<1

<1

1

1

B£ 00306

Page 3 of 3
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Technic-1 Services, Inc.
DATAf )MMARY SHEET

6540 Jackson Road • Ann Arbor. Michigan 48103 • 313-995-0995

For: MR. MICK LYNCH

AMERICAN HYDROGEOLOGY CORP.

4000 PORTAGE RD., SUITE A

KALAMAZOO, Ml 49001

Project HYDRECO #69025

Received by ATS 1/26/90

Sample I.D. / Sample Date

Parameter

AROCLOR 1221

AROCLOR 1232

AROCLOR 1242

AROCLOR 1248

AROCLOR 1254

AROCLOR 1260

TOTAL PCB

Units

ug/
100cm2

ug/
100cm2

ug/
100cm2

ug/
100cm2

ug/
100cm2

ug/
100cm2

ug/
I00cm2

Field
Blank #1
1/24/90

<5

<2

<2

<2

<2

<2

<20

Wipe
1F

1/24/90

<5

<2

<2

<2

<2

11

11

Wipe '
3F

1/24/90

<5

<2

<2

<2

<2

13

13

Wipe
4F

1/24/90

<5

<2

<2

<2

<2

17

17

Wipe
5F

1/24/90

<5

<2

<2

<2

<2

17

17

Wipe
7F

1/24/90

<5

<2

<2

<2

<2

5

5

L_ B

Wipe
8F

1/24/90

<5

<2

<2

<2

<2

9

9

E 003066

Page 1 of 4

22228^



i Technical Services, Inc. DATA f' WMARY SHEET
6540 Jackson Road • Ann Arbor. Michigan 48103 • 313-995-0995

For: MR. MICK LYNCH

AMERICAN HYDROGEOLOGY CORP.

4000 PORTAGE RD., SUITE A

KALAMAZOO, Ml 49001

Project HYDRECO #69025

Received by ATS 1/26/90

Sample I.D. / Sample Date

Parameter

AROCLOR 1221

AROCLOR 1232

AROCLOR 1242

AROCLOR 1248

AROCLOR 1254

AROCLOR 1260

TOTAL PCB

Units

ug/
100cm2

ug/
100cm2

ug/
100cm2

ug/
100cm2

ug/
1 00cm2

ug/
100cm2

ug/
100cm2

Wipe
11F

1/24/90

<5

<2

<2

<2

<2

5

5

Wipe
12F

1/24/90

<5

<2

<2

<2

<2

7

7

Field »
Blank #2
1/24/90

<5

<2

<2

<2

<2

<2

<20

Wipe
13F

1/24/90

<5

<2

<2

<2

<2

20

20

Wipe
15F

1/24/90

<5

<2

<2

<2

<2

10

10

Wipe
19F

1/24/90

<5

<2

<2

<2

<2

7

7

Wipe
20F

1/24/90

<5

<2

<2

<2

<2

7

7

BE 00306

Page 2 of 4

222283



iTechnic~'-Services, Inc.

6540 Jackion Road • Ann Arbor. Michigan 48103 • 313-995-0995

For: MR. MICK LYNCH

AMERICAN HYDROGEOLOGY CORP.

4000 PORTAGE RD., SUITE A

KALAMAZOO, Ml 49001

DATAS MMARY SHEET

Project HYDRECO #69025

Received by ATS 1/26/90

Sample I.D. / Sample Date

Parameter

AROCLOR 1221

AROCLOR 1232

AROCLOR 1242

AROCLOR 1248

AROCLOR 1254

AROCLOR 1260

TOTAL PCB

Units

ug/
100cm2

ug/
I00cm2

ug/
100cm2

ug/
100cm2

ug/
1 00cm2

ug/
100cm2

ug/
100cm2

Wipe
22F

1/24/90

<5

<2

<2

<2

<2

6

6

Wipe
23F

1/24/90

<5

<2

<2

<2

<2

16

16

Wipe
24F

1/24/90

<5

<2

<2

<2

<2

7

7

Wipe
25F

1/24/90

<5

<2

<2

<2

<2

2

2

Field
Blank #3
1/24/90

<5

<2

<2

<2

<2

<2

<20

Wipe
26F

1/24/90

<5

<2

<2

<2

<2

13

13

Wipe
27F

1/24/90

<5

<2

<2

<2

<2

9

9

BE 0030

Page 3 of 4
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Ann Aroor
Technic "Services, Inc.

. 6540 Jackson Road • Ann Arbor, Michigan 48103 • 313-995-0995
DATA SUMMARY SHEET

For: MR. MICK LYNCH

AMERICAN HYDROGEOLOGY CORP.

4000 PORTAGE RD., SUITE A

KALAMAZOO, Ml 49001

Project HYDRECO #69025

Received by ATS 1/26/90

Sample I.D. / Sample Date

Parameter

AROCLOR 1221

AROCLOR 1232

AROCLOR 1242

AROCLOR 1248

AROCLOR 1254

AROCLOR 1260

TOTAL PCB

Units

ug/
1 00cm2

ug/
100cm2

ug/
100cm2

ug/
100cm2

ug/
1 00cm2

ug/
1 00cm2

ug/
100cm2

Wipe
28F

1/24/90

<5

<2

<2

<2

<2

16

16

Wipe
29F

1/24/90

<20

<10

<10

<10

<10

180

180

Wipe
31F

1/24/90

<20

<10

<10

<10

<10

300

300

Wipe
32F

1/24/90

<10

<5

<5

<5

<5

100

100

Wipe
33F

1/24/90

<20

<10

<10

<10

<10

240

240

BE 00306

Page 4 of 4
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Ann
i.. Services, Inc. DATA SUMMARY SHEET

' 6540 Jackson Road • Ann Arbor, Michigan 48103 • 313-995-0995

For: Mr. Mick Lynch

American Hydrogeology Corp.

4000 Portage St., Suite 108

Kalamazoo, Ml 49001

Project Hydreco/General Signal #69025

Received by ATS 3/27/90

Sample I.D. / Sample' Date

Parameter

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Total PCB

Units

ug/
100cm2

ug/
100cm2

ug/
100cm2

ug/
100cm2

ug/
100cm2

ug/
100cm2

ug/
100cm2

Cable Box
3/21/90

<5

<2

<2

<2

<2

<2

<20

BE 003

Page 1 of 1



Ann Arbor
iTechnic Services, Inc. DATA SUMMARY SHEET

ft540 Jackson ROK» • Ann Arbor, Michigan 48103 • 313-995-0995

For: Mr. Mick Lynch

American Hydrogeology Corp.

4000 Portage St., Suite 108

Kalamazoo, Ml 49001

Project Hydreco/General Signal #69025

Received by ATS 7/13/90

Sample I.D. / Sample Date

Parameter

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Total PCB

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Barrel
#1

7/11/90

<2

<0.5

<0.5

<0.5

<0.5

5.6

5.6

Barrel
#2

7/11/90

<2

<0.5

<0.5

<0.5

<0.5

11

11

Barrel
#3

7/11790

<5

<1

<1

<1

<1

42

42

Barrel
#4

7/11/90

<2

<0.5

<0.5

<0.5

<0.5

3.4

3.4

BE 00307

Note: Units are expressed on a dry weight basis.

Page 1 of 2
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Ann Arbor
Technic Services, Inc. DATA SUMMARY SHEET

6540 Jackson Road • Ann Arbor. Michigan 48103 • 313-995-0995

For: Mr. Mick Lynch

American Hydrogeology Corp.

4000 Portage St. Suite 108

Kalamazoo, Ml 49001

Project Hydreco/General Signal #69025

Received by ATS 7/13/90

Sample I.D. / Sample Date

Parameter

Aroclor 1221

Arodor1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Arodor 1260

Total PCB

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Barrel
#5

7/11/90

<2

<0.5

<0.5

<0.5

<0.5

<0.5

<10

BE 003072

Page 2 of 2



Ann
iTechnic Services, Inc.

•6540 Jackson Road • Ann Arbor, Michigan 48103 • 313-995-0995

For: Mr. Mick Lynch

American Hydrogeology Corporation

6869 Sprinkle Road

Portage, Ml 49002
Sample I.D. / Sample Date

DA"> M SUMMARY SHEET

Project General Signal #69025

Received by ATS 7/16/91

Parameter

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Total PCB

Units

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

Drainage
Ditch

5/7/91

<5

<1

<1

54

<1

<1

54

BE 003073

Note: Units are expressed on a dry weight basis.

Page 1 of 1
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Ann Aruor
Technical Services, Inc.

USEPA METHODS 601 AND 602
DATA SUMMARY SHEET

290 South Wagner Road • Ann Arbor, Michigan 48103 • 313-995-0995

For: Mr Joe Doornbos

Day International

111 Day Drive

Three Rivers, Ml 49093

Project

Sample ID

Collection Date

Received by ATS

Day International

INFLUENT

2/28/92

3/5/92

/ 27300

Volatile Organics (CAS#)
Benzene (71-43-2

Bromodichloromethane (75-27-4)

Bromoform (75-25-2)

Bromomethane (74-83-9)

Carbon Tetrachlonde (56-23-5)

Chlorobenzene (108-90-7)

Chloroethane (75-00-3)

2-Chloroethyl Vinyl Ether (110-75-8)

Chloroform (67-66-3)

Chloromethane (74-87-3)

Dibromochloromethane (124-48-1)

1,1-Oichloroethane (75-34-3)

1 2-Dichloroethane (107-06-2)

1,1-Dichloroethene (75-35-4)

cis + trans-1, 2-Dichloroethene

1 2-Dichloropropane (78-87-5)

cis-1 3-D'chloropropene (10C61-01-5)

trans-1 3-Dichloropropene (10061-02-6)

Ethylbenzene (100-41-4)

Metnylene Chloride (75-09-2)

1 , 1 .2.2-Tet'achloroethane (79-34-5)

Tetrachloroethene (127-18-4)

Toluene (108-88-3)

1,1,1-Tnchloroethane (71-55-6)

1,1,2-Tnchloroethane (7S-00-5)

Trichloroethene (79-01-6)
Trichlorofluoromethane (75-69-4)

Vinyl Chloride (75-01-4)

Units
mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ma/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

rng/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

Concentration
<0001

<0001

<0002

<0005

<0001

<0001

<0001

<0001

<0001

<0005

<0001

<0001

<0001

<0001

<0001

<-0001

<0001

-.0001

-coo1

•-0001

<0001

0010

0002

<0001

<0001

0004

<0001
<0001

Detection
Limit

0001

0001

0002

0005

0001

0001

0001

0001

0001

0005

0001

0001

0001

0001

0001

0001

0001

0001 I

0X1

0001

0001

0001

0001

0001

0001

0001

0001
0001

BE 0030/4

vIO Page 1 of
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Ann Aroor
^Technical Services, Inc.

290 South Wagner Road • Ann Arbor, Michigan 48103 • 313-995-0995

USEPA METHODS 601 AND 602
DATA SUMMARY SHEET

For: Mr. Joe Doornbos

Day International

111 Day Drive

Three Rivers, Ml 49093

Project

Sample ID

Collection Date

Received by ATS

Day International / 27300

T-1 Effluent

2/28/92

3/5/92

Volatile Organics (CAS#)
Benzene (71-43-2)
Bromodichloromethane (75-27-4)

Bromoform (75-25-2)

Bromomethane (74-83-9)

Carbon Tetrachlonde (56-23-5)

Chlorobenzene (108-90-7)

Chloroethane (75-00-3)

2-Chloroethyl Vinyl Ether (110-75-8)
Chloroform (67-66-3)

Chloromethane (74-87-3)

Dibromochloromethane (124-48-1)

1,1-Dichloroethane (75-34-3)

1,2-Dichloroethane (107-06-2)

1,1-Dichloroethene (75-35-4)

cis + trans-1 ,2-Dichloroethene

1,2-Dichloropropane (78-87-5)

cis-1 ,3-Dichloropropene (1 006 1-01-5)

trans-1 ,3-Dichlorcoropene (1 0061-02-6)

Ethylbenzene (100-41-4)

Methylene Chloride C75-09-2)

1 ,1 ,2.2-Tetrachloroethane (79-34-5)

Tetrachloroethene (127-18-4)

Toluene (108-68-3)

1,1,1-Tnchloroethane (71-55-6)

1,1,2-Tnchloroethane (79-00-5)

Tnchloroethene (79-01-6)
Trichlorofluoromethane (75-69-4)

Vinyl Chloride (75-01-4)

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Concentration
<0001

<0001
<0002

<0005

<0001

<0001
<0001

<0001

<0001

<0005

<0001

<0001

mg/L | <0001

mg/L
mg/L
mg/L
mg/L
mg/L
mg.'L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

<0001

<0001

<0001

<0001

<0001

<0001

<0001

<0001
<0001

0002

<0001

<0001

<0001
<0001

<0001

Detection
Limit
0001
0001
0002

0005

0001

0001
0001

0001
0001

0005
0001
0001
0001
0001

0001
0001
0001
0001
0001
0001

0001
0001
0.001
0001

0001
0001

0001

0001

UE 0030/5

vIO

RECEIVED MAR 1 1 1992
Page 2 of 2
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/* consultin
Nx sen/ices, inc.

6100 NEWPORT HOAD • KAIAMAZOO, Ml 49002 • (616) 327-4500

October 15, 1987

Mr. Edgar P. DeVylder, Jr.
Senior Attorney
General Signal
High Ridge Park
P.O. Box 10010
Stamford, CT 06904

Dear Mr. DeVylder,

As requested, I am providing to you an interim report covering the
activities of our firm since the inception of our involvement in the
Hydreco groundwater contamination project.

1. Prior to our retention, Hydreco, in cooperation with the Michigan
Department of Natural -Resources, removed approximately 910 cubic
yards of unsaturated soil from the contamination source zone.
This contaminated soil was dispatched to a landfill area
recommended by the DNR. In spite of their recommendation, Mr.
Link's request for a release from liability in perpetuity from the
DNR will probably not be forthcoming. We shall, however, attempt
to secure such a release at a time judged to be most opportune.

2. The enclosed map displays the approximate contaminated groundwater
plume outline. The outline was derived from 12 boring sites at
which monitoring wells are currently in place. Some sites contain
two wells to permit monitoring of groundwater at variable depths.
The water quality data and groundwater surface elevations were
obtained and measured on August 28, 1987.

3. Analysis of the data obtained thus far provides guidance for
prudent subsequent investigation. The primary concern at this
juncture involves the determination of groundwater contamination
migrating beyond the confines of Hydreco's property. This concern
is amplified by the presence of a County supply well located
adjacent to Hydreco's west property line. This property line
separates the Hydreco property and a County park. Recently you
approved the installation of another monitoring well immediately
adjacent to the County supply well head. This well head will be
approximately 20 feet from the new boring site that will be
installed on Hydreco's side of the property line. The additional
monitoring well at this site will not only serve to further define
the dimensions of the problem, if any, but will also verify the
presence and slope of the confining clay layer in the area and,
therefore, help establish the direction and extent of the plume.

BE 003080

221893



Mr, Charles VanDeLaare
June 9, 1987
Page 2

Often remedial actions such as purging and treatment of
groundwater become long-term operating expenses.

In reference to the potential sale of the property, certain
contractural agreements can be made for transfer of property
ownership without the transfer of liability, however, this may
need prior approval from the Michigan Department of Natural
Resources. The seller would likely have to have a prepared
work plan to address the situation. We strongly recommend that
you consult an attorney familiar with this type of procedure
prior to entering into any agreements.

Another avenue that you may investigate is insurance coverage.
In some instances insurance carriers have covered all or a
portion of the cost for investigation and remediation of this
type of situation.

I will be pleased to meet with you and other Hydreco management
to discuss the project and potential implications. In the
interim, if you have any questions, please do not hesitate to
contact me.

Very truly yours,

KECK CONSULTING SERVICES, INC.

Patrick M. Lynch
Project Manager

PML/dpe
Ends.

BE 003081



HYDRECO SOIL EXCAVATION REPORT

INTRODUCTION

Hunter/Keck, Inc. (HKI) has been retained by General Signal

Corporation to oversee excavation of contaminated soils at the

Hydreco Manufacturing Plant located at 9000 East Michigan Avenue

in Comstock, Michigan. More specifically, the plant is located

in the N 1/2 of Section 23, T.2.S., R.10.W., Comstock Township,

Kalamazoo County, Michigan. A site location map is presented as

Figure l.

The need for excavating is a result of a release of waste oils

southeast of the plant near an area formerly occupied by

underground storage tanks. The primary objective of excavating

was to remove soils which had potential for being a continual

source of groundwater contamination. Excavation was also

conducted to satisfy the partial closure requirements for the

site as specified in

SITE HISTORY

Prior to HKI's involvement, Hydreco Corporation had identified

contaminated soils adjacent to underground waste oil tanks on the

southeastern side of the plant. Those tanks were removed and

approximately 900 cubic yards of contaminated soils surrounding

the tanks were landfilled. The cavity left by the removal of

the tanks and soils was left open pending inspection of the area.

BE 003082

221857



Hunter/Keck, Inc. has since conducted a series of hydrogeologic

investigations at the Hydreco Plant. During those

investigations, soil and groundwater samples were collected in

areas within and adjacent to the excavation. Laboratory results

of soil samples delivered to Ann Arbor Technical Services, Inc.

for analysis have been presented in Appendix . For the most

part, those analyses indicated that soil contamination was still

present in some areas at the site. The physical appearance and

unnatural odors of some of those soils support those results.

Additional soils were removed from the storage tank area in July

1987 and stockpiled immediately west of the excavation for

disposal. Laboratory analyses of those soils were conducted to

satisfy the acceptance and disposal requirements of those soils

at C & C Landfill near Marshall, Michigan. The soils were not

disposed of at that time since a subsequent soil investigations

was to be conducted to determine the extent of soil

contamination at the site.

Groundwater contamination was also identified during the HKI

investigations. Groundwater is present at the site at

approximately 18 feet below ground level.

FIELD WORK

Field work for the current phase of investigation began on

November 18, 1988 and was completed on January 13, 1989. The

003083

221858



work consisted of the excavation of test pits, soil sampling and

analysis, removal of contaminated soils, and restoration of the

site. Taylor and Sons Excavating, of Vicksburg, Michigan

provided equipment for soil excavation and was responsible for

the coordination of hauling the spoils.

Test pit excavation and Soil Sampling

On November 18, 1988, test pits (TP) were dug at 17 locations

south and east of the former storage tank area to estimate both

the extent of soil contamination and the amount of soils which

would need to be landfilled. The locations of those test pits

with respect to the original excavation and concrete pad are

shown on Figure 2. The pits were dug to a depth approximately 6

to 8 feet below ground level.

Soil samples from the base of each test pit were field screened

using a Photo-vac Tip Meter (PTM). Those samples with PTM

readings greater than background levels and/or suspect odors

were delivered to an on-site HKI technician for analysis of

volatile organic compounds using a portable gas Chromatograph.

PTM readings from test pit 1, 2, and 3 indicated the presence of

volatiles at 17, 13 and 10 ppm respectively, while test pits 4,

5, and 6 were each near 5 ppm. PTM readings for soils in the

remaining test pits showed no contamination to be present.

However, soils collected from test pits 7 and 8 had a slight
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"oily" odor similar to the odor of soils from test pits l and 2.

Test pit 9 had a slight "sewery" odor.

Gas Chromatograph analyses showed no volatile organic compounds

in the 601/602 range, but, the scan did indicate the presence of

heavy hydrocarbons in soils from test pits l, 2 and 3.

Concentrations of those heavy hydrocarbons could not be

quantified due to the type of field analysis conducted.

Duplicate soil samples collected from test pits l and 2 were

delivered to Ann Arbor Technical Services, Inc. for analysis of

(mick has results. Discuss results)!. £<A ̂

(talk with todd for results and number of ) soil samples were

also collected from the stockpile of soils which were excavated

and stockpiled in July 1987. Those samples were field screened

with the PTM and then analyzed using the on-site GC. Photo-vac

tip and GC results from those soil samples showed no presence of

volatile organic compounds.

Estimation of Volume of Contaminated Soils

Based on analytical and field results in the test pits, HKI

estimated that approximately 5200 cubic yards of contaminated

soils were present south of the former tank locations. That area

consisted of soils within a 65 foot by 135 foot expanse south of

the former tanks and concrete pad. The soils were suspected to
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be contaminated to at least the depth of the present water table.

The surficial 2 feet of soil was not included in the estimate

since those soils showed no presence of contamination in any of

the test pits. In some areas, however, the overlying 2 feet of

soils were contaminated. Contaminated soils beneath the water

table were not excavated because of the difficulty and economic

infeasibility of removing the saturated soils.

Soil Excavation and Disposal

Soil excavation and removal began on November 22, 1988 near test

pit 2. The contaminated soils were transported to C & C Landfill

near Marshall, Michigan. C & C had previously agreed to accept

and dispose of the soils. As excavating proceeded, soils on the

perimeter walls of the excavation were continuously monitored

with the photovac tip meter. Soils which appeared to be clean as

indicated by both TPM readings and smell were stockpiled nearby

for use as fill material. During times when trucks were not

available for hauling, contaminated soils were also stockpiled

near the perimeter of the excavation.

Excavating continued in all directions until PTM readings

reached background levels in a given area. Soils in three areas,

however, were not excavated due to the difficulty of access.

Those areas were beneath the concrete pad, sanitary sewer line,

and access road, respectively.
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Soils in which PTM readings were highest appeared to be gray in

color with a silvery sheen and an "oily" odor. Clean soils were

light brown and tan in color. Gray colored soils were present in

a wedged shape form from the south side of the concrete pad and

former excavation to the area near test pits 8 and 13. The

thickness of those soils ranged from 16 feet near the concrete to

approximately 2 feet on the south side of the excavation. Gray

colored soils were thicker near test pit locations 3 and 13 than

at location 8.

The appearance of surficial soils from test pit 1 to test pit 15

indicated that a ditch once existed between these two points.

Aerial photographs taken in 1967 also indicate a trench in that

area which reached from the former tank location area to at least

south west of the oil separation facility. For the most part,

soils below this apparent trench were gray in color from the area

near TP 1 to TP 15. TPM readings diminished in soils south of TP

15.

Other aerials flown from 1964 to 1978 indicate that the general

area where the present excavation is, was at one time a low area

occasionally covered by standing water.

In areas where PTM readings reached background levels, excavation

was halted and composite soil samples were collected. A total

of seven composite soil samples representative of the excavation
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perimeter were collected and sent to ATS for analysis. Those

composite sampling locations are shown on Figure 3. Laboratory

analytical results of those samples are presented in Appendix .

(RESULTS) The results indicate that total volatile organic

compounds at any one composite location were at concentrations

less than 0.07 mg/kg. These data suggested that no additional

soils needed to be removed from those areas.

Completion of Excavation

On January 5, 1989, H/K personnel met with Mr. Frank Ballo of

the MDNR at the Hydreco facility to discuss the progress of the

excavating task. While at the site, Mr. Ballo inspected the

excavation and reviewed the available soil quality data. Mr.

Ballo agreed that there was no need for further excavation at

the site. He also agreed that the soil which had been

stockpiled in July 1987 which showed no contamination during the

soil quality analyses could be used as fill material. All

remaining contaminated soils were removed by January 11, 1989.

A total of 5145 cubic yards of contaminated soils were hauled to

C & C Landfill from November 22, 1988 to January 11, 1989. By

January 12, 1989, 6220 cubic yards of clean fill sand was hauled

to the site and used to fill the excavation to normal grade. The

difference of 1075 cubic yards accounts for the 900 cubic yards

of soil which was previously hauled to C & C Landfill and the

volume of the tanks. A small dozer was used to compact the
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surficial soils.

Site Restoration

Previous to excavating at the site, the Miss Dig network was

notified. Plant workers were also asked about possible

underground utilities which may have existed southeast of the

plant. Neither, Miss Dig nor the plant workers were aware of any

utilities in the vicinity of the excavation area with exception

of a sanitary sewer line, however, during the process of

excavating, some features and utilities were disturbed.' Those

utilities/features included: a 220-volt power line and a 1 1/2

inch water service, both of which supplied the oil separator, and

an intermittent, low flow condenser drain. 160 foot length of 6-

foot security fencer was also temporarily removed. Those

features/utilities were repaired during and/or after the

excavating task was completed.

The 220-volt power line was disturbed when excavation test pit

17. Upon noticing that the line had been severed, Hydreco

personnel were notified and an electrician was called to the site

to make repairs to the line. When repairs had been completed,

the test pit was backfilled. No additional test pits were dug in

that area.

The fence which existed to the immediate south of the storage

tank locations had to be removed in order to excavate soils
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beneath it. That fence was repaired upon completion of

backfilling and compaction of soils within the excavation. Farm-

n-Garden, Inc. of Kalamazoo, Michigan was responsible for the

repair work on the fence. Farm-n-Garden, Inc. suggested that

before repairing the fence that the soils be allowed to undergo

additional compaction since some surficial soils had frozen,

however, plant personnel at Hydreco requested that the fence be

repaired as quickly as possible.

During excavating, an obscure 3-inch low flow drain and a 1 1/2-

inch water supply line were uncovered and severed. The location

of those utilities are shown on Figures 2 and 3. The 3-inch

drain which had only intermittent flow emptied into the ditch to

the east of the excavation. Hydreco personnel who were present

at the site indicated that the two lines did not contain

hazardous substances and that a disruption of their service

would not affect plant operations. Intermittent flow from the 3-

inch drain could not be stopped, however, an attempt was made by

Hydreco personnel to shut off flow to the water line. Since the

valves to the water line were partially frozen open, total flow

from that line could not be stopped. An estimated 200 gallons of

water leaked into the excavation before the line was plugged.

Since the transient interruption of service of either of those

two lines would not affect plant operations nor cause any

detrimental affects to the environment, a decision was made to

' continue excavating and repair the lines upon completion of the
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project. The water line, however, was temporarily repaired

before completion of the project in order that water could be

used at the oil separation facility. The drain and water lines

were repaired by HKI and Taylor and Sons Excavating personnel

during backfilling of the excavation.

The sanitary sewer line shown in Figure 2 was also uncovered

during excavating. Due to the potential for additional release

of contaminants in to the excavation and the disruption of sewer

service to the plant, the sewer line was not removed nor was

sewer service interrupted during the excavating task.

10
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AMERICAN HYDROGEOLOGY CORPORATION
Environmental Consulting Services

Lansing Area Office
2163 University Park Drive, Suite 165

Okemos, Michigan 48864

(517) 349-4955
Fax (517) 349-7022

Main Office
1 6869 Sprinkle Road

Portage. MI 49002
(616) 329-1600

Fax (616) 329-2494

June 17, 1992

Mr. James Innes
Michigan Department of Natural Resources
Plainwell District Office
621 N. 10th Street
Plainwell, MI 49080

RE: Investigation of Soil Contamination
General Signal Corporation/Benteler Industries
9000 East Michigan Ave., Galesburg, Michigan

Dear Mr. Innes:

The purpose of this letter is to inform you of the scheduled date of the soil excavation at the
above-referenced property. The work will be completed as outlined in the AHC's report entitled
"Investigation of Soils Contamination and Work Plan" dated January 24, 1992. AHC received
approval for this work by the MDNR by letter dated April 16, 1992.

On May 11, 1992, American Hydrogeology Corporation (AHC) met with representatives of
Benteler Industries to discuss the workplan and to agree upon a mutually convenient time to
schedule the work. The excavation is tentatively scheduled for July 22, 1992. This is during
the plant closing the week of July 27, 1992.

Please call if you have any questions or comments.

Very truly yours

:AN HYDROGEOLOGY CORPORATION

ida G. Jones
Senior Geologist

LGJ/LGJ/24-1136

cc: Charlie Denton, Varnum, Riddering, Schmidt & Hewlett
Dave Preston, Varnum, Riddering, Schmidt & Hewlett
Dan McGrade, General Signal Corporation
Patrick Lynch, AHC
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EXECUTIVE SUMMARY

American Hydrogeology Corporation has been retained by General Signal Corporation to conduct

environmental investigative and response activities at a property located at 9000 E. Michigan

Avenue, Galesburg, Michigan now operated by Benteler Automotive. Hydrogeologic investigation

at the facility was initiated in 1987 after soil in the vicinity of the former underground storage tank

was found to contain oil residues. The investigation found that a hydrocarbon plume extended south

from the former underground storage tank. The activities have been conducted in accordance with

Part 201 of the Michigan Natural Resources and Environmental Protection Act, Act 451, of 1994,

as amended and with work plans approved by the Michigan Department of Environmental Quality.

Two compounds, tetrachloroethene and vinyl chloride, are currently detected in the groundwater

contaminant plume at concentrations which exceed the generic residential drinking water value. Due

to the proximity of the site to the Morrow Lake, the concentrations of the detected compounds have

also been compared to the groundwater/surface water interface values. Tetrachloroethene exceeds

the groundwater/surface water interface value at one location which is approximately 3,150 feet

hydraulically upgradient of Morrow Lake. There has never been an exceedance above the GSI at

the monitor wells closest to Morrow Lake.

Based on available site data, the contaminant plume appears to have reached equilibrium with regard

to future downgradient migration and will not migrate to an off-site drinking water well, surface

water body, or off-site property at concentrations exceeding the residential drinking water criteria.

Further evaluation shows that the concentrations within the plume are not predicted to exceed the

generic residential drinking water criteria at the property line. Since the groundwater/surface water

interface values are higher than the residential drinking water values and Morrow Lake is about 750

feet downgradient from the property line, satisfying the residential drinking water criteria ensures

that at the property boundary the concentrations at the groundwater/surface water interface would

also be satisfied.

The proposed remedial action for the Benteler Automotive facility contemplates a limited residential

closure as described under Section 20120a(l)(f) of Part 201. To eliminate potential residential

drinking water exposures, this closure will involve a resource use restriction which will be described

in a restrictive covenant to be recorded with the registrar of deeds for Kalamazoo County. The

restrictive covenant restricts the use of the groundwater in the upper aquifer beneath portions of the

Benteler Automotive site. The restrictive covenant also sets guidelines that must be followed if a

well is installed into the lower aquifer within the area of restriction.
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1.0 INTRODUCTION
American Hydrogeology Corporation (AHC) has been retained by General Signal Corporation

(General Signal) to conduct investigative and response activities to address a groundwater

contamination plume containing volatile organic compounds (VOCs) originating from a former

underground storage tank (UST) located south of the plant building. The activities have been

conducted in accordance with Part 201 of the Michigan Natural Resources and Environmental

Protection Act (NREPA), Act 451, of 1994, as amended and with work plans approved by the

MDEQ. This Remedial Action Plan (RAP) is specific to the release from the former UST system

which was located to the south of the plant building.

In 1993, AHC prepared a RAP that proposed to pump and treat the contaminated groundwater as the

most feasible treatment technology. This RAP was subsequently approved by the MDEQ and

groundwater remediation was initiated in 1996. Changes in regulatory cleanup requirements and

downward trends in contaminant concentrations have warranted a re-evaluation of the RAP.

Described in this report are the results of a final risk-based corrective action assessment, a feasibility

analyses, and the final remedial action plan.

1.1 Location

The site is located at 9000 East Michigan Avenue, Galesburg in Section 23, Township 2 South,

Range 10 West, Comstock Township, Kalamazoo County, Michigan. The site location is shown on

Figure 1 in Appendix A. The area around the site is generally open. A county park, River Oaks

Park, lies immediately to the west of the site, and the land to the east has been recently developed

into residential housing immediately south of the plant buildings, the land consists of farmed fields.

Farther to the south, between the site and Morrow Lake, the ground elevation drops and swampy
conditions are found. Dense vegetation is prevalent and standing water is found at the ground

surface in several locations. A Consumers Power Company right-of-way extends from north to

south along the eastern edge of the property.

1.2 Overview of past and current use of properties, and hazardous substances

The site was reportedly developed in the late 1930's as a manufacturing facility related to the

automobile industry. Ownership of the facility has changed through time; however, the site use for

manufacturing has continued. General Signal owned the facility between approximately 1967 and

1989 when they sold it to Hydreco. Between 1987 and 1989, Hydreco, a unit of General Signal,

occupied the facility. In 1989, Benteler bought the property from Hydreco and is currently the

owner of the facility.
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According the "Spill Prevention Control and Countermeasures Plan and Pollution Incident

Prevention Plan" dated October 1985, which was prepared for Hydreco, portions of the in-plant

trench system drained to an oily sump located in the plant. Waste, which included waste oil, water,

and coolant, was pumped from a sump to the 6,000 gallon underground storage tank (UST) located

approximately 100 feet outside the southeast corner of the plant building. This 6,000 gallon UST

was subsequently excavated and removed from the site in 1987. Reference Sections 2.1.1 and 2.1.4

for additional details.

1.3 Evidence property is "facility"

The laboratory results of the groundwater samples collected during the last four years indicate the

presence of four compounds above the method detection limits (MDLs): vinyl chloride,

trichloroethene, cis-1,2-dichloroethene, and tetrachloroethene. A comparison of the data on Tables

1A and 1B in Appendix B to the Part 201 generic residential drinking water (RD W) values indicates

that two compounds exceed their respective residential value: tetrachloroethene and vinyl chloride.

Due to the proximity of the site to the Morrow Lake, the concentrations of the detected compounds

have also been compared to the Groundwater/Surface Water Interface (GSI) values.

Tetrachloroethene exceeds the GSI value at one location. These compound concentrations in excess

of the Part 201 residential cleanup criteria for these two potential exposure pathways cause the area

to be classified as a Facility as defined by Section 2010(1)(0) of the NREPA.

1.4 Purpose and scope: criteria eategorv(ies) plan satisfies

Based on the results of the analysis and evaluation described below, the proposed remedial action

for the Benteler Automotive facility contemplates a limited residential closure as described under

Section 20120a(l )(f) of Part 201. This closure will involve a resource use restriction which will be

described in a restrictive covenant to be recorded with the registrar of deeds for Kalamazoo County.

2.0 FACILITY CHARACTERIZATION, ANALYSIS, AND REMEDIAL ACTIONS

2.1 Facility Characterization

2.1.1 Background

Hydrogeologic investigation at the facility was initiated in 1987 after Hydreco personnel discovered

that soil in the vicinity of a former UST south of the plant building contained oil residues. The

former UST had reportedly been used to store waste oil, waste, and coolant. Laboratory analyses

of soil collected by Hydreco personnel at the base of the excavation subsequent to tank removal

indicated the presence of VOCs.
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In response to this finding, Keck Consulting Services, Inc. (Keck) investigated the soil and

groundwater quality in the immediate area of the former UST and subsequently expanded the

investigation downgradient of the UST area. Details of their investigation are contained in a report

prepared by Keck dated April 4,1988, and titled "Report of Hydrogeologic Investigation, Hydreco

Manufacturing Galesburg Facility, Section 23, Comstock Township, Kalamazoo County, Michigan."

Reference Section 2.1.4 for additional details regarding Keek's soil investigation.

Twenty-seven monitor wells were installed by Keck at varying depths across the site in order to

measure groundwater potentials and to evaluate groundwater flow direction, aquifer thickness and

water quality. The aquifer was vertically profiled for groundwater quality during the drilling

activities. In addition, Keck installed a 4-inch diameter test/purge well, designated PW-A. The

locations of the monitor wells and PW-A are shown on Figure 2. Groundwater flow was determined

to be generally south, toward Morrow Lake which is located approximately 3,100 feet south of the

plant building. Investigation indicated that a plume containing VOCs extended downgradient of the

former UST location and was approximately 600 feet wide at the MW-15 location (1,200 feet south

of the former UST).

In 1989, General Signal retained AHC to continue the hydrogeologic investigation at the site. In

1993, AHC installed eight monitor wells to evaluate the groundwater quality in the southern portion

of the site and installed purge well PW-B near the source area. Details of these activities are

presented in two reports prepared by AHC entitled "Status Report of Extended Effluent

Characterization, June 21,1991" and "Status Report of Hydrogeologic Investigation, September 16,

1993 ." The "RAP for Interim Response Measures" dated May 1993 was the basis of the

groundwater remediation project. The September 16, 1993 Status Report revised some of the
remedial strategies presented in the May 1993 RAP based on the results of the additional

downgradient hydrogeologic investigation. Numerous status reports presenting the results and a

complete evaluation of the quarterly monitoring results have been submitted to the MDEQ on a

regular basis. A Preliminary Assessment to Support Groundwater Purge and Treatment System

Shut- off was submitted on June 9, 1998 by AHC. Copies of these reports can be obtained from

either AHC or the MDEQ Environmental Response Division, Kalamazoo Field Office.

Groundwater purge and treat was initiated in May 1996 using PW-A and PW-B. The groundwater

remediation system operated through March 1998 treating approximately 38,295,867 gallons of

groundwater and preventing downgradient migration of the highest concentrations of VOCs located

in the source area. A groundwater treatment system operation summary is included in Appendix C.
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Table 2 in Appendix B summarizes the groundwater treatment system analytical data and Graphs

1 and 2 in Appendix D are total VOC concentrations versus time from PW-A and PW-B. Appendix

D also includes graphs of total VOC concentrations versus time for select monitor wells at the site.

A significant reduction in VOC concentrations is apparent. The groundwater quality data indicate

that further operation of the groundwater treatment system is not warranted even though certain

constituents are present in the groundwater exceeding the generic criteria for protection of drinking

water and surface water exposures. Review of the operational and analytical data indicate that

further operation of the pump and treat system will likely have little effect on the progress of

cleanup.

This RAP briefly summarizes some key findings presented in previously submitted reports for ease

of review and includes pertinent data gathered since that time. References are made to previously

submitted reports, as appropriate, to avoid repetition of some data. The site hydrogeology, geology,

soil quality, and groundwater quality are described briefly here to form a basis for understanding the

proposed remedial action.

2.1.2 Site Geology

Regional topography indicates that the site lies within the confines of the Kalamazoo River Valley.

Ground surface elevations in the area range from 870+ feet mean sea level (msl) approximately one

mile north of the site to 780 feet msl near the shoreline of Morrow Lake. A distinct change in

topography is evident just north of the site where the Kalamazoo River valley meets the upland area.

Site topographical surface is relatively flat and slopes gently to the south and southwest. Elevations

at the site range from about 810 feet msl along Michigan Avenue to less than 780 feet msl at Morrow

Lake. The land surface slopes gently from north to south to an area about 600 feet north of Morrow
Lake at an average slope of 0.0067 ft./ft. In that area, the slope increases to approximately 0.050

ft./ft. for about 200 feet before again decreasing towards the shoreline of Morrow Lake. The

topographic map presented in Figure 1 shows these features, and also depicts a marsh/wetland area

along the shore of Morrow Lake.

According to the Hvdrogeologic Atlas of Michigan. (Western Michigan University, 1981), the

surficial sediments in the area consist of unconsolidated glacial drift between 101 and 200 feet in

thickness. The surficial deposits in this area, as described by Monaghan and Larson, 1983, are

classified as part of the "Glacial Kalamazoo - Gun Plain Outwash Deposits." The sediments within

this unit are comprised of "mostly medium to coarse sand and gravel. Beds of clayey soil occur

locally. Small scale crossbeds common. Some planar beds, current bedding and current ripples are
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common. Several terrace scarps are evident. Deposits form a deeply incised valley train system."

Domestic well logs from the area indicate subsurface conditions similar to those described in the on-

site soil boring logs (Appendix E). Bedrock underlying the site is identified as the Coldwater shale

™" of Mississippian Age.

m* Data obtained from field activities provide a characterization of the subsurface geologic conditions

similar to those described above. The soil boring logs, in general, show 0 to 3.5 feet of topsoil

underlain by 53.5 feet of sand and/or gravel. Keck reported that the unsaturated portion of the sand

and gravel unit observed on the former UST excavation sidewalls was composed of cross-bedded

stratified sand beds less than one foot in thickness. Several boring logs at the site indicate that the

sand and gravel unit coarsens with depth (Appendix E).

— All of the deeper soil borings installed at the site encountered a dense grey clay ranging from

approximately 57 feet bgl (749 feet above msl) at SB-16 to 36 feet bgl (763.6 feet above msl) at

m MW-11. The thickness of the clay layer at SB-16, which is near Benteler's production wells, is

greater than 28 feet. The apparent continuity and thickness of the clay suggests that it provides

— protection to the underlying aquifer where Benteler's production wells are screened. The logs also

indicate that silt is present above the clay layer in areas where the clay was identified at greater

depths. The surface of the clay layer on-site appears to dip generally to the north and rise toward

the south. Figure 2 is a top of clay surface map. A northeast to southwest stratigraphic cross section

across the site is shown on Figure 3. An east to west stratigraphic cross section is shown on Figure
— 4. The cross section locations are shown on Figure 2.

*• 2.1.3 Site Hydrogeology
The saturated portion of the sand and/or gravel underlying the site constitutes a water table aquifer

)|W with water table elevations across the site ranging from 783 to 786 feet above msl decreasing to the

south towards Morrow Lake which has an average water level of 776 feet above msl. Based on

measured groundwater potentials, groundwater migrating within the water table aquifer appears to
i n

discharge to Morrow Lake. Morrow Lake has been formed by a dam across the Kalamazoo River

and is located approximately 3,150 feet south and hydraulically downgradient of the former source

"* area. The general direction of groundwater flow is to the south at a gradient of 2.63 x IO"3 ft/ft

which was calculated using the average gradient from south of the plant building (MW-2)

«- downgradient to MW-21 s. An analysis of the data obtained from an extended aquifer performance

test utilizing an on-site well showed a value for transmissivity of approximately 190,000 gpd/ft For
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a saturated thickness of 25 feet, the corresponding rate for hydraulic conductivity was 7,600 gpd/ft2

or 1,016 ft/day or 3.6 x 10'3 m/sec.

The vertical potential between the wells screened at different depths within the water table aquifer

is negligible. However, there is likely an upward hydraulic potential documented between the upper

and lower aquifers at and in the vicinity of the site (reference Section 2.2.2).

Table 3 summarizes water level data measured at the site since October 1988. Figure 5 shows the

potentiometric surface contour map for the site based on water levels measured on December 18,

1998. Groundwater flow direction in the northern part of the study area is toward the southwest,

while in the southern part of the study area groundwater flow is to the south. This is consistent with

previous data collected during non-pumping conditions.

Graph 25 in Appendix D shows monitor well hydrographs. The hydrographs suggest that the water

levels in the wells respond similarly suggesting that they are likely to be in good hydraulic

communication.

Figure 6 shows contours under pumping conditions for water levels measured on October 2, 1997.

At the time the water levels were measured, PW-A was pumping at approximately 83.2 gpm and

PW-B was pumping at 61.1 gpm. The capture zones for each purge well and the mounding around

the injection well were estimated using the water level data and the DREAM (Drawdown-

Streamline) computer model. Reference AHC's Quarterly Monitoring and Status Report dated

March 3, 1998 for a summary of the input parameters.

2.1.4 Soil Quality

Soil testing conducted by Hydreco personnel at the site from December 1986 through February 1987

showed that soil in an area previously occupied by the subject UST contained VOCs. The UST

removal and soil testing was completed by Hydreco. During the removal of the UST, some of the

contaminated soils were removed and landfilled in accordance with the Michigan Department of

Natural Resources (MDNR). The plan was to remove the remaining contamination soils after

conducting an investigation to determine the extent of contamination.

A field investigation was completed after the UST removal in 1987 by Keck to address the soil

contamination in the vicinity of the former UST. On March 2,1987, Keck installed a temporary well

in the open excavation for collection of a sample of the oil and water at the base of the pit for
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analyses of VOCs. The results showed the presence of high concentrations of trans-1,2-

" dichloroethene (530,000 u^/L - oil and 20,000 \ig/L - water), ethylbenzene (1,400,000 [ig/L - oil and

7,900 u-g/L - water), and toluene (7,200,000 |ig/L - oil and 1,400 [ig/L- water). The results of the

"" soil analyses for soil samples collected around the former UST between March 1987 and December

1988 are summarized on Table 4B.
••

On March 25,1987, four soil borings were placed around the UST excavation to evaluate horizontal

— and vertical soil quality around the former UST. Upon completion of the soil borings, Monitor

Wells 1, 2, 3, and 4 were installed to evaluate groundwater quality. Soil samples were collected at

2-foot intervals with a split spoon sampler from the soil borings and subjected to headspace analysis

for an evaluation of soil quality in the field under less stringent QA/QC procedures. Selected soil

samples were then submitted to the laboratory for analyses of VOCs using all appropriate QA/QC

* procedures for confirmation of the field results when there were detections greater than 1 |ig/kg. Six

compounds were detected in these soil samples: trans-1,2-dichloroethene, tetrachloroethene,

* trichloroethene, toluene, ethylbenzene, and total xylenes.

m Further investigation in the immediate area of the UST excavation took place in July 1987 which

included three pit borings. The pit borings, designated PB-1, PB-2, and PB-3, were installed within

the former UST area, directly to the west of the initial excavation using a drill rig. A total of fifteen

soil samples were collected with a split spoon sampler from depths ranging between 0 and 21 feet

bgl for analyses of VOCs. The results indicated the presence of five VOCs: 1,1 dichloroethane,
m trans-1,2-dichloroethene, tetrachloroethene, 1,1,1-trichloroethane, and vinyl chloride. The

concentrations of the detected compounds were relatively low. The contaminated soil in this area

«•> was subsequently removed as shown on Figure 7.

mt In August 1987, the investigation expanded to the collection of composite sorl samples from the

excavation. One composite soil sample collected from the sidewall and pit bottom subsurface was

analyzed for base neutral and acid extractable compounds. There were no detections of these

compounds. Two composite soil samples from the base and pit bottom and an oil saturated soil

sample were analyzed for VOCs and subjected to U.S. EPA toxicity leachate testing for analysis of

eight metals. Seven VOCs were detected in these samples. The EPA toxicity testing for metals

indicated no exceedances for the composite soil samples not saturated with oil. The cadmium

'- leachate level of 6 [ig/L in the oil saturated soil sample exceeds the present RDW protection criterion

of 5.0 [igfL. The oily soil was excavated and there have been no indications of oil present on the
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II

groundwater table in the monitor well (MW-4) directly downgradient of the former excavation. The

impacted soil in this area was excavated and removed from the site.

Test pits were dug at 18 locations in November and December 1988 to further evaluate the extent

of impacted soil and to estimate the volume of soil which would need to be excavated. Keck and

its successor company, Hunter/Keck, reported excavating about 5,145 cubic yards of soil between

November 1988 and January 1989. The location of the excavation is shown on Figure 7. The

excavation was reported to extend 18 feet below ground level over most of its area which is the

approximate depth to groundwater. A small area of soil could not be removed along a sewer line

as shown on Figure 7. On December 12-14, 1988, seven soil samples representative of the

excavation perimeter were collected by Hunter/Keck and sent to a laboratory for analyses. The soil

samples for lab analyses were chosen based on field screening results and visual observations. On

January 5, 1989, a Keck representative met with Mr. Frank Ballo of the MDNR at the Hydreco

facility to inspect the excavation and to review the soil quality data. Mr. Ballo was reportedly

satisfied that no further excavation was necessary. Upon his concurrence, the excavation was then

backfilled with clean sand and gravel.

In summary, atotal of about 5,145 cubic yards of soil were excavated from the former UST area and

transported to C & C Landfill for disposal. Figure 7 shows that the horizontal and lateral extent of

the final excavation. Most of the contamination extended to the south of the former UST. The

perimeter of the impacted soil was generally defined by field testing, visual observations, and

laboratory analyses and was visually inspected by the MDNR who confirmed the actions as

acceptable. A comparison to the data on Tables 4A and 4B indicates that there are no detections

exceeding any of the applicable cleanup criteria in the soil that remained (reference Section 3.0).

There was only one exceedence in the soil above the RDW criterion in the sample collected from

PB-3 at 9 -11 feet which indicated 330 u.g/kg of tetrachloroethene. The ground-water quality data

shows declining concentrations of the detected volatile organic concentrations supporting conclusion

that the source of VOCs is no longer present.

2.1.5 Groundwater Quality

A quarterly groundwater quality monitoring program was initiated in July 1991. Prior to the

quarterly program, samples sets had been collected in October 1987 and in October 1990. Table IB

in Appendix B summarizes the groundwater quality data.
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The laboratory results of the groundwater samples collected during the last two years indicate the

presence of four compounds above the method detection limits (MDLs): vinyl chloride,

trichloroethene, cis-1,2-dichloroethene, and tetrachloroethene. A comparison of the data on Tables

1A and IB in Appendix B to the RDW criteria values indicate that only two compounds exceed their

respective RDW value: tetrachloroethene (in MW-1, MW-2, MW-3, MW-8s, MW-8d, MW-9s,

MW-9d, MW- 15s, and MW-15d) and vinyl chloride (in MW-4). The water quality data for the April

1998 and December 1998 sampling rounds are presented on Figure 5 in Appendix A along with

isoconcentration contours of tetrachloroethene concentrations based on these data.

Due to the proximity of the site to Morrow Lake, the concentrations of the detected compounds are

also compared to the generic GSI values. Concentrations of the detected compounds satisfy the GSI

values at all monitor wells except MW-1. The April and December 1998 sampling rounds indicated

a detection of tetrachloroethene of 220 |ig/L, which exceeds the GSI value of 45 u.g/L. Monitor well

MW-1 is located approximately 3,150 feet upgradient of Morrow Lake. Based on this distance and

available downgradient groundwater quality data, the concentration of PCE in this well should not

exceed the generic criteria at the GSI due to natural attenuation.

On May 10, 2001, groundwater samples were collected from 18 monitor wells to establish current

water quality prior to the submission of this report. Where there were detections of VOCs, the

results showed downward trends at all but one location (there was a 0.1 ug/L increase of VOCs at

MW-12). The most significant decline in VOCs was at MW-1, located in the source area, with total

VOCs in December 1998 of 223 u£/L to 111 ug/L in May 2001.

Select time versus concentration graphs are presented in Appendix D. The water quality data at most
monitor wells indicate a general decline in VOC concentrations. At the wells where there is no

obvious downward trend in VOC concentrations, the compounds detected are below the generic -

RDW criteria. Based on review of the groundwater quality data, it appears that the groundwater

contaminant plume is either stable or diminishing in length and concentration.

2.2 Facility Analysis/Conditions Evaluation
2.2.1 Control of hazardous substance sources

As described in Section 2.1.4, the primary source (former UST) has been excavated and removed

from the site and the secondary source, impacted soil, has been addressed. A comparison to the soil

data on Table 4A to the applicable remediation criteria indicates that there are no exceedences in any

of the soil samples collected in the former UST area.
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As discussed in Section 2.1.5, the groundwater quality data support the conclusion that little to no
tm

impacted soil remains in the vicinity and downgradient of the former excavation. The groundwater

quality data shows declining concentrations of the detected volatile organic concentrations indicating

"" absence of a source in the former UST area. The groundwater contaminant plume is either stable

or diminishing in length and concentration.

2.2.2 Groundwater contamination risks to drinking water uses

^ Comparison of groundwater quality data from the last four years of groundwater sampling events

to the RDW criteria indicates that only two compounds exceed their respective RDW value:

tetrachloroethene and vinyl chloride (reference Table 1A and IB in Appendix B).

AHC conducted a survey to identify the presence of private and municipal wells in the vicinity of

** the site. The area surrounding the site is serviced by municipal water which the City of Kalamazoo

obtains from several well fields in the vicinity of Kalamazoo. The nearest municipal well is located
m approximately one mile south of the former source area on the south side of Morrow Lake (reference

Figure 1). This well is outside the limits potentially affected by impacted groundwater emanating

m from the project site. Furthermore, according to the City of Kalamazoo, the project site and the area

surrounding the site are not designated as part of a well head protection area for the City of

Kalamazoo.

An investigation was conducted in an effort to identify private drinking water wells located within
m a radius of 1,000 feet surrounding the site. All addresses within this area were identified through

a field search. These addresses were cross-referenced with a list of addresses billed to receive

•• municipal water as provided by the City of Kalamazoo Water Department. Other than the project

site, there was only one address identified within the 1,000-foot radius as not being billed for

„ rriunicipal water. That address was subsequently determined to be connected to the municipal water

system.

wt
In addition, a search for domestic well logs for the defined survey area was performed in April 1995

at the Kalamazoo County Health Department. No well logs were found within the survey area.

However, it was learned that an operative water well was present at the adjacent River Oaks County

Park along with three abandoned wells. This well was abandoned in September 2000, along with

""* connection to city water. The River Oaks County Park well was located outside the 1,000 foot

radius from the source area and was located side gradient from the plume. Even though the well

41 did not appear to have the potential to be impacted by the plume, the well was chosen to be
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abandoned to eliminate it as a potential receptor. In addition, Benteler has reported the presence of

two production wells on their property that are not used for drinking water purposes. Drinking water

for the Benteler facility is provided by City of Kalamazoo. The locations of the production wells

are shown on Figures 2 and 3 and described in more detail below.

Benteler Automotive Production Wells

There are no indications, past or present, that pumpage from Benteler's production well have any

measurable impact on the groundwater contaminant plume. Since Benteler's production wells pump

at an average rate of only 3.8 gpm, the presence of the groundwater plume at the site poses no

foreseeable threat to their water quality.

Based on site hydrogeologic conditions, it would be unlikely that any of the compounds of concern

remaining in the groundwater within the former source area would be detected in Benteler's

production wells. These hydrogeologic conditions include a clay layer separating the water table

aquifer from the lower unit, an upward hydraulic potential between the two hydraulic units, the high

transmissivity of the water table aquifer, and the fact that Benteler's production wells are

hydraulically upgradient of the source area.

As stated in Section 2.1.4, all of the deeper soil borings installed at the site during the hydrogeologic

investigation encountered a dense gray clay ranging from 57 feet below ground level (749 feet above

msl) at SB-16 to 36 feet below ground level (763.6 feet above msl) at MW-11. The thickness of the

clay layer at SB-16, which is near Benteler's production wells, is greater than 28 feet. This clay

should provide adequate protection to the underlying aquifer where Benteler's production wells are

screened.

There is a strong upward hydraulic potential between the upper and lower aquifers at and in the

vicinity of the site since the lower unit is under (non flowing) artesian conditions. In 1983, a

hydrogeologic survey was performed by Ohio Drilling Company on the northeast side of Morrow

Lake (approximately 2,000 feet east of Benteler's easternmost property boundary)and is briefly

described here. The hydrogeologic survey focused on the potential to develop a City of Kalamazoo

well field in this area. The hydrogeologic survey included an aquifer performance test using a 12-

inch diameter well screened from 61 feet to 76 feet below ground level. The well was pumped at

410 gpm with drawdown being observed at three observation wells located at 45 feet, 145 feet, and

245 feet from the pumping well. There was a rapid spread of the cone of depression with

stabilization occurring after about 200 minutes of pumping. The estimated storage coefficient
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(0.00237) and analyses of the drawdown data by Ohio Drilling indicated that the aquifer tested was

under artesian conditions rather than water table conditions. Ohio Drilling concluded that the site

would be suitable for a well field with three pumping wells having a combined safe yield of

approximately 1.4 million gallons per day. This site was not chosen for use as a well field since a

more desirable location on the south side of Morrow Lake was chosen. A conversation with a

representative at the City of Kalamazoo indicated that the city has no plans for future development

of this area as a well field.

Water samples have been collected on two occasions from Benteler's production wells for analyses

of VOCs. The samples collected in March 1987 and September 1995 indicated no detectable

concentrations of contaminants in any of the samples.

2.2.3 Groundwater contamination risks from dermal (utility work) exposures

Comparison of groundwater quality data from the last 2 years of groundwater sampling events to the

residential Groundwater Contact criteria (GCC) indicates that there are no groundwater

contamination risks from dermal (utility work) exposures (reference Tables 1A and IB). Review

of historic groundwater quality data indicates that only the vinyl chloride concentration at the MW-4

location has ever exceeded the residential groundwater contact criterion and that the concentration

has not exceeded the criterion of 110 |ig/L since January 1992. The most recent concentration of

vinyl chloride in groundwater at MW-4 was 7.0 u.g/L in December 1998.

2.2.4 Groundwater contamination risks for indoor air hazards

Comparison of groundwater quality data from the last 2 years of groundwater sampling events to the

MDEQ residential indoor air inhalation criteria indicates that there are no groundwater

contamination risks for indoor air hazards (reference Table 1A and IB). Historic groundwater

quality data indicates that only the vinyl chloride concentration at the MW-4- location has ever

exceeded the residential groundwater indoor air criterion and that the concentration has not exceeded

the criterion of 110 |ig/L since January 1992.

Although the former UST area and groundwater contamination plume does not extend north beneath

the Benteler building, the potential that vapors could migrate along utilities within the area of

groundwater contamination and migrate along these pathways into the buildings must be considered

even if it is unlikely. A vapor pathway survey was completed to evaluate for this potential.

Reference Appendix F for a summary of the vapor migration survey recently completed for the site.
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There are three utility lines known to be present in the area of the former UST and area of impacted

groundwater. Refer to Figure 8 for the location of the utilities in the study area. There are several

catch basins and storm sewer lines, a sanitary sewer line, water lines, and electric lines identified in

the area of impacted groundwater to the south of the Benteler building. Due to the high permeability

of the surrounding subsurface soil, the potential for contaminant migration along the trenches for the

utility lines is unlikely. This can be the case in some instances where a higher permeable fill

material is used to backfill the utility lines during construction. In addition, the utility lines in the

area of impacted groundwater are well above the water table. Therefore, they are not expected to

act as conduits for contaminant migration outside of the remediation area.

Approximately 1,900 feet south of the former UST area, a 48-inch diameter sewer line runs east to

west across the Benteler site. The top of the sewer line is approximately 12 feet below the ground

surface. Therefore, a portion of this line is apparently beneath the water table. The VOC

concentrations in the plume in this area are below the RDW criteria and GCC and therefore pose no

threat for acting as a conduit for contaminant migration to the east or west of the site or direct contact

by a utility worker. There is no evidence that this line is affecting the groundwater flow within this

area based on the iso-concentration contours or potentiometric surface contours; most likely as a

result of the high permeability of the surrounding aquifer materials in this area.

2.2.5 Groundwater contamination risk of hazard to surface water resources

As discussed in Section 2.1.5, concentrations of the detected compounds satisfy the GSI values at

all monitor wells except MW-1. The April and December 1998 sampling rounds indicated a

detection of tetrachloroethene of 220 |ig/L, which exceeds the GSI value of 45 (ig/L. The most

recent water quality data collected from MW-1 on May 10, 2001 indicated a detection of tetra-
chloroethene of 110 ug/L. Monitor well MW-1 is located approximately 3,150 feet hydraulically

upgradient of Morrow Lake (reference Figure 1). The water quality data for April 1998 and

December 1998 are shown on Figure 5 along with the isochemical concentration contours of

tetrachloroethene using the December 1998 water quality data. There have never been any

exceedances above the GSI in the monitor wells closest to Morrow Lake. It is unlikely that the

concentration of tetrachloroethene will exceed the GSI value at Morrow Lake as discussed below.

A general review of groundwater quality data shows that in the late 1980's and early 1990's,

concentrations of the constituents of concern in the source area were much higher than they are now.

Since the concentrations in the furthest downgradient wells never reached the generic residential

drinking water or GSI criterion when concentrations in the source area were much higher, it is highly
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unlikely that they will ever exceed these values at the property line. Given an estimated 3.5 year

groundwater travel time from the former source area to Morrow Lake based on the hydraulic

gradient of 0.00076 near the former source area and a porosity of 0.25 percent, the 10 years of

monitoring prior to start-up of the groundwater treatment system was adequate time for the plume

to reach the river if the plume were expanding, even if the transport of VOCs was retarded by a

factor of two. Rather, the monitoring data suggests that the plume reached equilibrium at a location

several hundred feet upgradient of Morrow Lake.

Further evaluation presented in Appendix G has been performed and the results show that the

concentrations within the plume are not likely to exceed the generic RDW criteria at the property

line. Since the GSI values are higher than the generic RDW values and Morrow Lake is about 750

feet downgradient from the property line, satisfying the RDW criteria ensures that the GSI values

would also be satisfied at the property boundary. Please note that the analysis included in Appendix

G is based on the December 1998 water quality data. The May 2001 water quality data further

supports this analysis since the VOC concentrations are lower.

2.2.6 Soil contamination risks from direct contact exposures

Comparison of soil quality data to the residential direct contact indicates that there are no soil

contamination risks from direct contact exposures (reference Tables 4A and 4B). There were no

detections of the analyzed compounds in any of the soil samples, including the excavated and

verification samples, that exceed the direct contact criteria.

2.2.7 Soil contamination risks from ambient air inhalation exposures

Comparison of soil quality data to the residential infinite source volatile soil inhalation criteria

indicates that there are no soil contamination risks from ambient air inhalation exposures (reference

Tables 4A and 4B). There were no detections of the analyzed compounds in any of the soil samples,

including the excavated and verification samples, that exceed the ambient air inhalation exposures

criteria.

2.2.8 Soil contamination risks from indoor air inhalation exposures

Comparison of soil quality data to the soil volatilization to indoor air inhalation criteria indicates that

there are no soil contamination risks from indoor air inhalation exposures (reference Tables 4A and

4B). There were no detections of the analyzed compounds in any of the soil samples, including the

excavated and verification samples, that exceed the indoor air inhalation exposures criteria.

Reference Section 2.2.4 for a discussion of the vapor migration pathway survey.
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2.2.9 Soil contamination risks of injury to drinking water uses of groundwater

Comparison of soil quality data to the residential drinking water protection criteria indicates that

there is one detection of tetrachloroethene in the soil that may pose risk of injury to drinking water

uses of groundwater (reference Tables 4 A and 4B). The exceedence was located at 9-11 feet bgl in

PB-3. The corrective action for the site will include a restriction on use of the water for drinking

water purposes in the area of the former UST (refer to Section 3.0).

2.2.10 Soil contamination risks for groundwaters to pose dermal contact hazard

Comparison of soil quality data to the residential groundwater contact protection criteria indicates

that there are no soil contamination risks for groundwaters to pose dermal contact hazard (reference

Tables 4A and 4B). There were no detections of the analyzed compounds in any of the soil samples,

including the excavated and verification samples, that exceed the groundwater contact protection

criteria.

2.2.11 Soil contamination risks for groundwaters to pose hazard to surface water

Comparison of soil quality data to the residential GSI protection criteria indicates that there are no

soil contamination risks for groundwaters to pose hazard to surface water (reference Tables 4A and

4B). There were no detections of the analyzed compounds in any of the soil samples collected for

verification of soil remediation that exceed the groundwater surface water interface protection

criteria. Reference Section 2.2.5 for additional discussion regarding protection of the downgradient

surface water body.

2.2.12 Risk of contaminated soils runoff to surface waters

There is no risk of contaminated soils related to the UST release reaching the surface water. Because
the release was related to an underground tank, the contamination was predominantly below the

surface and was not exposed to stormwater runoff. In addition, the former contaminated soil area

is more than 3,000 feet from the nearest surface water, Morrow Lake, and the stormwater runoff

would seep into the highly permeable soils and the groundwater long before traveling 3,000 feet.

2.2.13 Surface water sediment contamination risks

There are no risks of surface water sediment contamination at the site. There are no data to suggest

that surface water sediments may have been impacted by the UST release. The plume has not

migrated, and is not expected to migrate, to a surface water body.
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2.2.14 Acute toxic and physical hazard risks

There are no data to suggest that there are acute toxic or physical hazard risks associated with the

UST release.

2.2.15 Ecological and aesthetic impacts

There are no indications of ecological and aesthetic impacts remaining as a result of the UST release.

Impacted surface materials, if ever present, were addressed through excavation.

2.2.16 Any other hazardous substance risks at or posed by the facility

There do not appear to be any other hazardous substance risks at or posed by the facility with respect

to the release from the former UST.

2.3 Feasibility Analysis

The goal of the RBCA process is to minimize risk by preventing exposure to harmful levels of site

constituents. The remedial program designed for the site has been targeted toward the exposure

pathways found to exceed acceptable risk levels. Risk reduction has already been achieved by

source removal, and remediation by interrupting contaminant transport mechanisms. Further risk

reduction will be achieved by controlling activities at the point of exposure. By preventing

exposure, each of these alternate exposure control strategies can provide permanent and effective

protection for public health and the environment. The primary remedial design objective under

RBCA is not mass reduction but risk reduction.

As described above, risk reduction at the site has been achieved by source removal and remediation

by interrupting transport mechanisms, and will continue to be achieved by controlling activities at
the point of exposure. Cost effective and efficient methods to reduce risk include restrictions on the

use of groundwater to prevent drinking water exposures. Restriction of use of the groundwater

beneath the site in the upper aquifer or an ordinance reliably restricting the use of groundwater would

eliminate the potential for drinking water exposures.

Site restriction mechanisms are lower in cost relative to methods involving removal of compounds

in the groundwater. A disadvantage is that if an ordinance restricting the use of groundwater cannot

be established, or is otherwise unavailable, risk avoidance through the mechanism of an ordinance

may not be feasible. However, the mechanism of a restrictive covenant is available. Since the

restriction is necessary on only the Benteler property and the property owner Benteler has agreed to

this approach, this is a feasible and appropriate mechanism.
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Two years of intermittent operation of the groundwater treatment system provided the data to

indicate that continued operation of the pump and treat system was not a cost effective remedial

strategy. Although the groundwater remediation system ran well, discharge of the treated

groundwater into an injection well generated operational costs higher than originally anticipated due

to the maintenance requirements associated with the precipitation of mineral deposits in the injection

well and surrounding formation. Although costs for an NPDES discharge into Morrow Lake could

have been less, access permission for a pipeline was not available. In addition, the groundwater

quality data indicate that further operation of the groundwater treatment system was not warranted

to prevent migration of constituents of concern to potential off-site exposure points. Review of the

operational and analytical data indicates that continued running of the pump and treat system will

have little effect on the progress of cleanup.

The following remedial action is predicated on Benteler agreement to the on-site restriction

described above.

2.4 Proposed and Completed Remedial Actions

As discussed in Sections 2.1.4 and 2.2.1, the contaminated soil from the former UST area was

excavated and removed from the site. In addition, groundwater remedial activities occurred between

May 1996 and March 1998 (refer to Section 2.1.1).

3.0 IMPLEMENTATION DETAILS AND DOCUMENTATION (AS RELEVANT FOR

THE TYPE OF REMEDIAL ACTIONS PROPOSED/IMPLEMENTED)

3.1 Documentation that Criteria are Appropriate for the Site

Based on available site data, the groundwater contaminant plume appears to have reached

equilibrium with regard to future downgradient migration and will not migrate to an off-site drinking

water well, surface water body, or an off-site property at concentrations exceeding the RDW criteria.

Beneath the site, a portion of the contaminant plume exceeds MDEQ RDW criteria and the GSI

criteria. Because the plume will not reach the GSI, these criteria are not applicable. To eliminate

potential RDW exposures, a restrictive covenant for the subject property will be filed with the

Kalamazoo County Registrar of Deeds, which restricts the use of the groundwater in the upper

aquifer beneath portions of the Benteler site. The restrictive covenant also sets guidelines that must

be followed if a well is installed into the lower aquifer within the area of restriction.
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3.2 Evidence of zoning
According to the Comstock Township Zoning Map, the site is zoned M-manufacturing. The

proposed remedial actions implementing a limited residential land use closure leaves the site

acceptable for all qualified types of land uses as long as a well is not placed in the upper aquifer

within the restricted area and as long as an appropriately constructed well placed in the lower

aquifer within the restricted area is sealed to prevent groundwater migration between the water

bearing units.

3.3 Language for restrictive covenants/local ordinances/other institutional controls

The remedial action for the site will consist of the recording of a restrictive covenant with the

Registrar of Deeds for Kalamazoo County. The restrictive covenant will serve to assure that there

will be no water wells installed in the upper aquifer in the area designated on Figure 5. The

restrictive covenant will also include procedures for installation of a well into the lower aquifer in

the restricted area. A draft copy of "Declaration of Restrictive Covenant for On-Site" is attached as

Appendix H. A draft of the required "Agreement for a Limited Remedy-Land Use" document is

attached as Appendix I.

The site restrictions shall apply until the concentrations in the groundwater beneath the site no longer

exceed the residential drinking water criteria, as approved by the MDEQ.

3.4 Monitoring plans

No performance monitoring is required since the corrective action implements a restrictive covenant

for the property which addresses the present and projected future extent of impact. This has been

verified directly by 12 years of groundwater quality monitoring data.

3.5 Operation and maintenance plans
All construction projects undertaken at the site must have the approval of the titleholder prior to

proceeding. This will permit the titleholder to alert the appropriate parties of health and safety

concerns associated with any proposed well construction activities so that all necessary precautions

described in the restrictive covenant can be taken.

3.6 Specifications for permanent markers

The area of restriction has been surveyed by a professional land surveyor and defined by appropriate

markers. The legal description is attached to the restrictive covenant in Attachment H.
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3.7 Proposed Financial Assurance Mechanism (FAM)

Since neither performance monitoring nor operation and maintenance are required to implement this

plan, a financial assurance mechanism is not necessary.

3.8 Proposed legally enforceable agreement

A draft agreement is provided in Appendix I.

3.9 Plan for well abandonment

All groundwater monitoring wells installed as part of the corrective action activities at the site will

be properly abandoned within 90 days after closure is granted. Abandonment will be completed in

accordance with American Society of Testing Materials Standard D 5299-92. "Standard Guide for

Decommissioning Groundwater Water Wells, Vadose Zone Monitoring Devices, Boreholes, and

other Devices for Environmental Activities". Documentation of proper abandonment will be

submitted to the MDEQ upon completion.

The objective of well decommissioning is to minimize the potential for fluid movement from the

surface to the vadose zone, the surface to the groundwater, or the vertical movement of groundwater

within the former borehole. Also, methods of decommissioning are required that will minimize

interference with potential future site uses and activities. Both in-place decommissioning and

overdrilling and complete removal of the well casing, well screens, well protectors, and grouting

could be used to best accomplish these objectives. Benteler prefers that the method of over-drilling,

removal, and grouting be used to decommission the wells.

3.10 Schedule

General Signal will abandon the monitor wells, purge wells, and injection well within 90 days of

receipt of MDEQ approval of remedial action.

H:\AHC\WPFILES\24-1136\RemedialActionPlan7-01.wpd 19

recycled paper



APPENDIX A

FIGURES

recycled paper



I' Benteler
Production

Well
Munmcipol
New Developm

Bo»t - -

Rar7P MORROW LAKE

FIGURE I

SITE LOCATION MAP
BENTELER INDUSTRIES, INC.
Section E3, T. E S., R. 10 W.
Comstock Township
Kalamazoo County, Michigan

MICHIGAN,

fb
MAP LOCATION

2000 4000 f«et

Adapted From USGS 7.5' Topographic Quadrangle: Galesburg, 1961, PR. 1985 AHC\
A3094



l l t l l t t l l l B t t f t l t i *



5s & d

-1
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CROSS SECTION B TO B1

BENTELER AUTOMOTIVE, INC.
Section 23, T. 2 S., R. 10 W.
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Table 1A
Comparision of Highest Detected Concentrations in Groundwater to Applicable Groundwater Criteria

General Signal Corporation/Benteler Automotive, Corp, #24-1136
9000 East Michigan Avenue, Galesburg, MI

Detected
Compounds

(1) MDEQ Scan 1 (fig/L)

Bromoform
Chlorobenzene
Chloroform
Dibromochloromethane
1 , 1 -Dichloroethane
cis- 1 ,2-Dichloroethene
trans-l,2-Dichloroethene
Tetrachloroethene
1,1,1 -Trichloroethane
Trichloroethene
Vinyl Chloride

MDEQ Scan 2 (ng/L)
Benzene
Toluene
Ethylbenzene
Total Xylenes

Restriction

Residential and
Commerical I

Drinking
Water

Restriction

Industrial and
Commercial n,

ffl&IV
Drinking Water

Restriction

Groundwater
Surface water

Interface
Value

No Action
Residential and
Commerical I
Groundwater

Volatilization to
Indoor Air

No Action

Groundwater
Contact
Criteria

100
100
100
100
880
70

100
5.0

200
5.0
2.0

100
100
100
100

2,500
70

100
5.0
200
5.0
2.0

ID
47

170
ID
m
ID
ID
45

200
200
15

480,000
210,000
470,000

15,000
1,000,000

96,000
85,000
25,000

660,000
15,000

110

140,000
86,000

150,000
18,000

2,400,000
200,000
220,000

12,000
1,300,000

37,000
570

5.0
790
74

280

5.0
790
74

280

200
140
18
35

5,600
530,000 (S)
170,000 (S)
190,000 (S)

11,000
530,000 (S)
170,000 (S)
190,000 (S)

Applicable
Remediation

Criteria

Highest
Detected

Concentrations

ID
47

170
ID
ID
ID
ID
45

200
200

15

2
1
2
1
2

11

<1

30
48

200
140

18
35

1
2

15
32

<2) Highest
Detected

Concentrations
in Last 3 Years

<1
<1
<1
<1
<l
1.0
<1

<1
4.1
7.0

<1
<1
<1
<1

ID = Inadequate data to develop criterion.
S = Water solubility.
(1) All other MDEQ Scan 1 compounds not detected above the method detection limits.
® Five sampling rounds performed between April 1997 and May 2001.
Applicable Groundater Criteria based on MDEQ June 7,2000 Operational Memorandum #18. Shading indicates concentrations exceeding applicable remediation critera.

Revised 4/5/01
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Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

Genera] Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ro Date

I"*
(ft
'0

MDEQ Scan 1

is ro
-

be

s
d

V
in

yl
hl

or
id

e

MDEQ Scan 2

ne
B

e

T
ol w « Total

VOCs
Units Hg/L

GSI Value NC NC NC NC NC 47 170 200 15 200 140 18 35
Generic Residential Value 100 100 880 70 100 100 100 200 2.0 5.0 790 74 280
MW-1 10/26/87

7/16/91
10/4/91
1/22/92
4/14/92
7/8/92
1/5/93
4/6/93

7/12/93
10/28/93

3/7/94
5/19/94

10/18/94
1/16/95
4/5/95

9/15/95
1/5/96
4/4/96
7/9/96

10/11/96
4/29/97

11/25/97
4/10/98

12/11/98
5/10/01

17

NA NA
NA NA

NA NA
NA NA

NA NA
NA NA

NA NA
NA NA

NA NA

14
12

NA
NA

NA
NA

NA
NA

NA
NA

NA

* All other MDEQ Scan 1 compounds = <1 ug/L (With the exception of 5/10/01, Melhylene Chloride <5).
** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

1.0
<!
<!

2,168
724

1,332
753
786
870
778
67

577
658
654
495
641
485
423
474
464
514
395
484

295.1
272.2
223.8

223
111

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.
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Summary of MDEQ Scan 1 and 2 Compounds in Groundwater
General Signal Corporation/Benteler Automotive Corp., #24-1136

9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date

Units
GSI Value

Generic Residential Value
MW-2 10/26/87

10/11/90
7/3/91

10/4/91
1/22/92
4/14/92

7/8/92
10/15/92

1/5/93
4/6/93

7/12/93
10/28/93

3/7/94
5/19/94

10/18/94
1/16/95
4/5/95

9/15/95
1/5/96
4/4/96
7/9/96

10/11/96
A/29/97

1 1/25/97
4/10/98

12/11/98
5/10/01

* MDEQ Scan 1

= !
I1

D
ib

ro
m

o-
ch

lo
ro

-
m

et
ha

ne • <
"1Urt O

<S r£]

-r o
i Q
•3 °

1
<Sisa Q
« W

h C
hl

or
o-

be
nz

en
e

h
6*

%
rH

1-4"
i-H

g i V
in

yl
C

hl
or

id
e

MDEQ Scan 2

B
en

ze
ne

T
ol

ue
ne . W

f j ] gj

s «
•8 I
0 JB
H £

Total
VOCs

Hg/L
NC
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NA
NA
<1

NA
NA
<1

NA
NA

2
NA
NA
<1

NA
<1
<1

NC
100
<1
<1
<1
<1
<1
<lj
<1
<1
<1
<1
<1
<1

NA
NA
<1

NA
NA
<1

NA
NA

1
NA
NA
<1

NA
<1
<1

NC
880
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<l
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NC
70

NC
100

100
110
70

320
59
110
23
4

<1
53
28
6
2

<1
<1
1

<1
<1
<1
<1
<1
1

<1
<1
<1
1.0
<1

—<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

47
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
<1
<1

170
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

200
200
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<l
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

45
5.0
420
110
110
170
62
68
81
97
3

62
70
61
48
35
9

25
23
27
20
18
23
23
23
24
23
31
22

200
5.0
48
12
13
7
6
7
7
8

<1
5
5
4
2
1

<1
1

<1
1
lj

<1
<1
1

<1
<1
<1
1.3
2.7

15
2.0
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<l
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

200
5.0
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<l
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

140
790
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<l
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

18
74
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1J
<1
<1
<1
<1
<1
<1
<1

35
280
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<l
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

**<!
**<!
**<!
**<!
<l-<2

—
—

568
232
193
497
127
185
111
109

3
120
103
71
52
36

9
27
23
28
21
18
26
25
23
24
23

33.3
24.7

* All other MDEQ Scan 1 compounds = <1 [ig/L.

** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.
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Summary of MDEQ Scan 1 and 2 Compounds in Groundwater
General Signal Corporation/Benteler Automotive Corp., #24-1136

9000 E. Michigan Avenue, Galesburg, MI

Sample
m Date

Units
GSI Value

Generic Residential Value
MW-3 10/26/87

10/3/90
7/2/91

10/4/91
1/22/92
4/14/92

111192
10/15/92

1/5/93
4/6/93

7/12/93
10/28/93

3/7/94
5/19/94

10/18/94
1/16/95
4/5/95

9/15/95
1/5/96
4/4/96
7/9/96

10/11/96
4/29/97

11/25/97
4/10/98

12/11/98
5/10/01

* MDEQ Scan 1

i i
I* D

ib
ro

m
o-

ch
lo

ro
-

m
et

ha
ne

~ d~ a
<S Ed

•fo.20

M

Id
2 Q

•*•>

C
hl

or
o-

be
nz

en
e

- S5 ES"3 1̂
4" g i V

in
yl

C
hl

or
id

e

MDEQ Scan 2

B
en

ze
ne

T
ol

ue
ne ^ §

_fe* K

3 jj

w
•M Q)IIH £ Total

VOCs

Hg/L
NC
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
<1
<1

NC
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
<1
<1

NC
880
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NC
70

NC
100

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

—
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

47
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NA
NA
<1

NA
NA
<1

NA
NA
<I

NA
NA
<1

NA
<1 <1
<l l <1

170
100

L <1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

200
200
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

45
5.0

1
2
1
2
1
2

<1
<1

2
2
2
4
3
2
1

<1
2

2
3
2
4

3.8
4.5
2.1

2.7

200
5.0
<1
<1
1

<1
<1
1

<1
<1
1
1
1

<1
<1
<1
<1
<1
1
1

<1
1

<1
<1
<1
<1
<1
<1
<1

15
20
<1
1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

200
5.0
<1
<1
<1
1

<1
<1
<1
<1
<1
<1

140
790
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<ll <1
<1
<1
<1
1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

18
74
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<l
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

35
280
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

**<!
**<!
**<!
**<!
<l-<2

—_

1
3
2
3
1
3

ND
ND

3
3
3
4

3
2
2

ND
3
9
2
4
2
4

3.8
4.5
2.1
6.2
2.7

* All other MDEQ Scan 1 compounds = <1 ug/L.

** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed, NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.
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Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date B

ro
m

o-
fo

rm

ib
ro

m
o-

ch
lo

ro
-

et
ha

ne

w

'

* MDEQ Scan 1

C
hl

or
o-

be
nz

en
e

B
5 i!

> ft

MDEQ Scan 2

T
o
l

W «

-+•» §
Total
VOCs

Units ug/L
GSI Value NC NC NC NC NC 47 170 200 45 200 140 18 35

Generic Residential Value 100 100 880 70 100 100 100 200 5.0 5.0 790 74 280
MW-4 10/26/87

10/11/90
1/8/91
7/2/91

10/4/91
1/22/92
4/14/92

120
740
60

15 17
28
32

175
994
256
57

7/8/92
10/15/92

1/5/93
4/6/93

7/12/93
10/28/93

3/7/94
5/19/94

10/18/94
1/16/95
4/5/95

9/15/95
1/5/96
4/4/96
7/9/96

10/11/96
4/29/97

11/25/97
4/10/98

12/18/98

21

NA NA NA
NA NA

NA NA 11
NA NA

NA NA
NA NA

NA NA
NA NA

NA NA

NA

NA
NA

NA
NA

NA
NA

NA

16

**<!
**<!

25
7
39
30
27
15
21
30
6
86
41
8
12
IS
55
22
5.7
4.0
7.0
4.3

* All other MDEQ Scan 1 compounds = <1

** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.
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Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date

ib
ro

m
o-

ch
lo

ro
-

m
et

ha
ne

MDEQ Scan 1

an
s-

1,
2

D
C

E ro
- d

S
- -S
si

MDEQ Scan 2

ne
To

Total
VOCs

Units ug/L
GSI Value NC NC NC NC NC 47 170 200 45 200 15 200 140 18 35

Generic Residential Value 100 100 880 70 100 100 100 200 5.0 5.0 2.0 5.0 790 74 280
MW-5s 10/26/87

10/3/90 ND
7/1/91 ND

10/2/91 ND
1/21/92 ND
4/13/92 ND

7/7/93 ND
10/18/94 ND
9/14/95 ND
7/8/96 ND

MW-5d 10/26/87 ND
10/3/90 ND
7/1/91 ND

10/2/91 ND
1/21/92 ND
4/13/92 ND

7/7/93 ND
10/18/94 ND
9/14/95 ND
7/8/96 ND

* All other MDEQ Scan 1 compounds =• <1 ug/L.

** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.
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Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date

MDEQ Scan 1

D
ib

ro
m

o
ch

lo
ro

-
m

et
ha

ne ro
-

be

i gs-2
- -Sfs

MDEQ Scan 2

ne
B

e T
ol

ue
ne

W «

- i
Total
VOCs

Units ug/L
GSI Value NC NC NC NC NC 47 170 200 45 200 15 200 140 18 35

Generic Residential Value 100 100 880 70 100 100 100 200 5.0 5.0 2.0 5.0 790 74 280
MW-6s 10/26/87 ND

10/3/90 ND
7/1/91 ND

10/2/91 ND
1/21/92 ND
4/13/92 ND

7/7/93 ND
10/17/94 ND
9/14/95 ND
7/8/96 ND

12/9/98 ND
MW-6d 10/3/90 ND

7/1/91 ND
10/2/91 ND
1/21/92 ND
4/13/92 ND
7/7/93 ND

10/17/94 ND
9/14/95 ND
7/8/96 ND

12/9/98 ND
* All other MDEQ Scan 1 compounds = <1 ug/L.

** Analyzed as m/p-Xylene and o-Xylene, method detection limit h'sted is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.
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Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date

MDEQ Scan 1

B E !
I-1

D
ib

ro
m

o-
ch

lo
ro

-
m

et
ha

ne ro
-

en
e

C be a-3 .
> A

MDEQ Scan 2

T
ol

ue
ne

Total
VOCs

Units ug/L
GSI Value NC NC NC NC NC 47 170 200 45 200 15 200 140 18 35

Generic Residential Value 100 100 880 70 100 100 100 200 5.0 5.0 2.0 5.0 790 74 280
MW-7s 10/26/87

10/3/90
1/8/91 ND
7/2/91

10/2/91
1/21/92
4/13/92

1/7/92
10/14/92

1/6/93
4/5/93
mm

10/27/93
3/7/94 NA NA NA

5/18/94 NA NA NA
10/17/94
1/16/95 NA NA NA ND
4/5/95 NA NA NA

9/14/95
1/4/96 NA NA NA
4/4/96 NA NA NA
7/8/96

10/10/96 NA NA NA
4/28/97 NA NA NA 1.0 <! 1.0

11/25/97 <! ND
* All other MDEQ Scan 1 compounds = <1 ug/L.
** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.
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Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date

Units
GSI Value

Generic Residential Value
MW-7d 10/3/90

7/2/91
10/2/91
1/21/92
4/13/92

7/7/92
10/14/92

1/6/93
4/5/93
7/7/93

10/27/93
10/17/94
9/14/95
7/8/96

11/25/97

* MDEQ Scan 1

F D
ib

ro
m

o-
ch

lo
ro

-
m

et
ha

ne • <
1 0-1 fi

i
fS M
*""* O

'u

<s

iB
2°
•M

C
hl

or
o-

be
nz

en
e

2 a
M

g
»-H

i-T
i-T

W
U
A 1

-•8
.sl
> S

MDEQ Scan 2

B
en

ze
ne

T
ol

ue
ne . «

II
W «

Mn Total
VOCs

ug/L
NC
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NC
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NC
880
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NC
70

NC
100

1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1
<1
<1
<1

<1
<1
<1
<1

47
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

170
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

200
200
<1
<1_J

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

45
5.0

1
1
3
1
2
1
1
1
1
1

<1
<1
<1
<1
<1

200
5.0

1
1
1
1
1
1

<1

<1
<1
<1

15
L 2.0

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

200
5.0
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

140
790
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

18
74
<1
<1
<1
<1

L <1
<i
<1
<1
<1
<1
<1
<1
<1
<1
<1

35
280
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

**<!

—
—3
2
4
2
3
2
1
2
2
2
1
1

ND
ND
ND

* All other MDEQ Scan 1 compounds = <1 ug/L.

** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.
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Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date

ib
ro

m
o-

ch
lo

ro
-

m
e t

ha
ne m

i

* MDEQ Scan 1

S3

ro
-

be

5 -3
d
H

V
in

yl
C

hl
or

id
e

MDEQ Scan 2

B
e T
ol

ue
ne

W
Total
VOCs

Units ug/L
GSI Value NC NC NC NC NC 47 170 200 200 15 200 140 18 35

Generic Residential Value 100 100 880 70 100 100 100 200 5.0 5.0 2.0 5.0 790 74 280
MW-8s 10/26/87 77

5710/3/90
7/2/91 38

_22
42
30
J5
45
49
41
J7
41
31
31
32
25
22
26
26
28
_23
26
22
28
21
19
16

10/4/91
1/21/92
4/13/92
7/7/92

10/14/92
1/6/93
4/5/93
in/93

10/27/93
3/7/94

5/18/94
10/17/94
1/16/95
4/5/95

9/14/95
1/4/96
4/4/96
7/9/96

10/10/96
4/28/97

11/25/97
4/10/98
12/9/98
5/1/01

NA NA
NA NA

NA NA
NA NA

NA NA
NA NA

NA NA
NA NA

NA NA

NA
NA

NA
NA

NA
NA

NA
NA

NA

<!
<!

**<!
<!

* All other MDEQ Scan 1 compounds = <1 ug/L.

** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.
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Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date H D

ib
ro

m
o-

ch
lo

ro
-

m
et

ha
ne

42

MDEQ Scan 1

SA
S. C

hl
or

o-
be

nz
en

e

B
e

MDEQ Scan 2

T
ol

ue
ne

_« Total
VOCs

Units ug/L
GSI Value NC NC NC NC NC 47 170 200 45 200 15 200 140 18 35

Generic Residential Value 100 100 880 70 100 100 100 200 2.0 5.0 790 74 280
MW-8d 10/26/87

10/3/90
7/2/91

80
40
34

10/4/91 23
1/21/92 27
4/13/92
in/92

10/14/92
1/6/93
4/5/93
in/93

10/27/93
10/17/94
9/14/95

1/9/96
11/25/97
12/9/98

<!

<!

32
28
29
26
23
22
22
17
10
13

7.8
13.5

* All other MDEQ Scan 1 compounds = <1 ug/L.

** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.
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Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date

1 2 !
1*15 « a

* MDEQ Scan 1

±
M 2

_•§

.sl

MDEQ Scan 2

i I
Total
VOCs

Units ug/L
GSI Value NC NC NC NC NC 47 170 200 200 15 200 140 18 35

Generic Residential Value 100 100 880 70 100 100 100 200 5.0 5.0 2.0 5.0 790 74 280
MW-9s 10/26/87 <1 <1 24 <1 <1 <1 <1 57

3310/3/90 <1 <1 <1 <1 <1 <1
7/2/91 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 40

71
47
38
37
29
24
27
33
34
33
30
37
23
22
22
24
25
24
28
19
19
11
11

7.5

10/4/91 <1 <1 <1 <1 <1 <1 <1 <1
1/21/92 <1 <1 <1 <1 <1 <1 <1 <1
4/13/92 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

7/7/92 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
10/14/92 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

1/6/93 <1 <1 <1 <1 <1
4/5/93 <1 <1 <1 <1 <1 <1 <1 <1 <1
7/7/93 <1 <1 <1 <1 <1 <1 <1 <1 <1

10/27/93
3/4/94

5/18/94
10/18/94
1/16/95
4/5/95

9/14/95
1/4/96
4/4/96
7/9/96

10/10/96
4/28/97

11/25/97
4/10/98

12/11/98
5/10/01

<1 <l <1
NA NA <1 NA <1 <1 <1 <1 <1
NA NA
<1 <1 <1

NA NA <1
NA NA
<1 <1 <1

NA NA <1 <1
NA NA <1 <1
<1 <1 <1 <1

NA NA <1 <1
NA NA
<1 <1 <1 <1

NA NA <1
<1 <1 <1
<1 <1 <1 <1

NA <1 <1 <1
<1 <1 <1 <1 <1
<1 NA <1 <1 <1 <1
<1 NA <1 <1 <1

<1 <1 <1 <1 <1
<1 NA <1 <1
<1 NA <1 <1 <1 <1 <1
<1 <1 <1 <1 <1 <1
<1 NA <1 <1 <1 <1 <1

<1
<1

<1
<1
<1
<1
<1
<1
<1

<1 NA <1 <1 <1 <1 <1
<1 <1 <1 <1 <1
<1 NA <1 <1 <1 <1 <1 **<!

<1 <1 <1 <1 <1 <1 <1
<1 <1 <1 <1 <1 <1 <1

* All other MDEQ Scan 1 compounds = <1 ug/L.

** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.
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Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date

ch
lo

ro
-

m
et

ha
ne

MDEQ Scan 1

-
•8°

S
° C

hl
or

o-
be

nz
en

e

-5
- -S
I ne

B
e

MDEQ Scan 2

T
ol

ue
ne

W « Total
VOCs

Units
GSI Value NC NC NC NC NC 47 170 200 45 200 15 200 140 18 35

Generic Residential Value 100 100 880 70 100 100 100 200 5.0 2.0 5.0 790 74 280
MW-9d 10/26/87 J3

3910/3/90
7/2/91

10/4/91
39
75
51
34
35
18
20
31
30
27
26
20
13
6.9
9.8

1/21/92
4/13/92

Til/92
10/14/92

1/6/93
4/5/93
in/93

10/27/93
10/18/94
9/14/95
7/9/96

11/25/97
12/11/98

<!

* All other MDEQ Scan 1 compounds = <1 ug/L.

** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.
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Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date

Ii
I1 D

ib
ro

m
o-

ch
lo

ro
-

m
et

ha
ne

* MDEQ Scan 1 MDEQ Scan 2

T
ol

ue
ne

Total
VOCs

Units ug/L
GSI Value NC NC NC NC NC 47 170 200 45 200 15 200 140 18 35

Generic Residential Value 100 100 880 70 100 100 100 200 5.0 5.0 2.0 5.0 790 74 280
MW-lOs 10/26/87

10/4/90
7/2/91

10/2/91
1/21/92
4/13/92 12

7/7/92
10/14/92

1/5/93
4/5/93
7/7/93

10/27/93
3/4/94 NA NA NA

5/18/94 NA NA NA
10/18/94
1/16/95 NA NA NA
4/5/95 NA NA NA

9/14/95
1/4/96 NA NA NA
4/4/96 NA NA NA
7/9/96

10/10/96 NA NA NA
11/25/97 1.9 <! 1.9
12/11/98 2.2 <! 2.2
5/10/01 ND

* All other MDEQ Scan 1 compounds = <1 ug/L.
** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.
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Summary of MDEQ Scan 1 and 2 Compounds in Groundwater
General Signal Corporation/Benteler Automotive Corp., #24-1136

9000 E. Michigan Avenue, Galesburg, MI

Sample
ro Date B

ro
m

o-
fo

rm

D
ib

ro
m

o-
ch

lo
ro

-
m

et
ha

ne

MDEQ Scan 1

C
hl

or
o-

be
nz

en
e d s V

in
yl

C
hl

or
id

e

MDEQ Scan 2

ne
To w Total

VOCs
Units ug/L

GSI Value NC NC NC NC NC 47 170 200 45 200 15 200 140 18 35
Generic Residential Value 100 100 880 70 100 100 100 200 5.0 5.0 2.0 5.0 790 74 280
MW-lOd 10/26/87 ND

10/4/90
7/2/91

10/2/91
1/21/92
4/13/92

7/7/92
10/14/92

1/5/93
4/5/93
7/7/93

10/27/93
10/18/94
9/14/95
7/9/96

4/28/97 1.7 <! 1.7
11/25/97 <! ND
4/10/98 NA NA NA **<! ND

12/11/98 <! ND
* All other MDEQ Scan 1 compounds = <1

** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established

ND = Not detected to method detection limits

Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.
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Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

Genera] Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date

Units
GSI Value

Generic Residential Value
MW-11 10/26/87

10/3/90
7/3/91

10/4/91
1/22/92
4/14/92

7/7/92
10/14/92

1/5/93
4/5/93
7/7/93

10/28/93
3/4/94

5/18/94
10/17/94
1/16/95
4/5/95

9/15/95
1/4/96
4/4/96
7/8/96

10/10/96
4/28/97

* MDEQ Scan 1

H D
ib

ro
m

o-
ch

lo
ro

-
m

et
ha

ne • «:-i u-* P
", W1%u tr

an
s-

1,
2-

D
C

E

C
hl

or
o-

be
nz

en
e

l ls-3 |
vH
^4*

8ft 8
H V

in
yl

C
hl

or
id

e

MDEQ Scan 2

B
en

ze
ne

T
ol

ue
ne A g

S §
« ^

llH £ Total
VOCs

ug/L
NC
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
NA

NC
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
NA

NC
880
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NC
70

NC
100

4
1
1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

_

<1
<1
<1
<1
<1
<1
<1
<1
<1

47
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
NA

170
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

200
200
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

45
5.0

2
1

<1
2
2
2
1
1
2
2
1
1
2
1
2
1
1
2
2
2
2
2

1.4

200
5.0

5

5
4
3
3
4
4
3
3
2
3
2
1
2
2
2
1
2

1.3

15
2.0
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

200
5.0
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

140
790
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

18
74
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

35
280
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

**<!

—
—
23
11
8
7
9
7
5
4
5
6
5
4
5
3
5
3
2
4
4
4
3
4

2.7
* All other MDEQ Scan 1 compounds = <1 ug/L.

** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.
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Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date

Units
GSI Value

Generic Residential Value
MW-12 10/26787

10/3/90
7/3/91

10/4/91
1/22/92
4/14/92
7/12/92

10/14/92
1/5/93
4/5/93
1/1/93

10/28/93
3/4/94

5/18/94
10/17/94

1/16/95
4/5/95

9/15/95
1/4/96
4/4/96
7/8/96

10/10/96
4/28/97

11/24/97
4/10/98

12/11/98
5/10/01

* MDEQ Scan 1

H D
ib

ro
m

o-
ch

lo
ro

-
m

et
ha

ne

i-i
<S M
• f w* o•a «

tr
an

s-
1,

2-
D

C
E

C
hl

or
o-

be
nz

en
e

- B5 ™
g-2

g
<-H

T-T

i-T

W

g 1
4>

— T3
tl
> 3

MDEQ Scan 2

B
en

ze
ne

T
ol

ue
ne *lw J

HA

I i
*5 Total

VOCs

ug/L
NC
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
<1
<1

NC
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
<1
<1

NC
880
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NC
70

NC
100

1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

—
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

47
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
<1
<1

170
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

200
200
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

45
5.0

2
2
1
4
2
3
2
2
2
3
2
2

2
1
1
1
2
2
2
2
2
2

1.9
1.5
1.7
1.4
1.5

200
5.0

1
1

<1
1

<1
1

<1
1
1
1

<1
<1
<1
<1
<1
<1
<1
<1
1

<1
<1
<1
<1
<1
<1
<1
<1

15
2.0

2
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

200
5.0
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

140
790
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

18
74
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

35
280
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

**<!
**<!
**<!
**<!
<l-<2

—
—
6
3
1
5
2
4
2
3
3
4
2
2
2
1
1
1
2
2
3
2
2
2

1.9
1.5
1.7
1.4
1.5

* All other MDEQ Scan 1 compounds = <1 ug/L.

** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.



"""""" i aoie IB (page 17
Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date

MDEQ Scan 1

D
ib

ro
m

o-
ch

lo
ro

-
m

et
ha

ne ro
-

be

o

ll
> 3

MDEQ Scan 2

T
o Total

VOCs
Units ug/L

GSI Value NC NC NC NC NC 47 170 200 45 200 15 200 140 18 35
Generic Residential Value 100 100 880 70 100 100 100 200 5.0 5.0 2.0 5.0 790 74 280
MW-1 3s 10/4/90 ND

7/2/91 ND
10/2/91 ND
1/21/92 ND
4/13/92 ND
7/7/92 ND
7/7/93 ND

10/17/94 ND
9/14/95 ND
7/8/96 ND

1 1/24/97 ND
12/9/98 **<! ND

MW-1 3d 10/26/87 ND
10/4/90
7/2/91 ND

10/2/91 ND
1/21/92 ND
4/13/92 ND
in/92 ND
1/1/93 ND

10/17/94 ND
9/14/95 ND
7/8/96 **<! ND

11/24/97 <! ND
12/9/98 **<! ND

* All other MDEQ Scan 1 compounds = <1 ug/L.
** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.



laoie IB (Fage 18 ofJT)
Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date

ib
ro

m
o-

ch
lo

ro
-

m
et

ha
ne

a
* MDEQ Scan 1

ro
-

en
e

be

-5S C
hl

or
id

e

ne
B

e

MDEQ Scan 2

T
ol

ue
ne - I

Total
VOCs

Units ug/L
GSI Value NC NC NC NC NC 47 170 200 45 200 15 200 140 18 35

Generic Residential Value 100 100 880 70 100 100 100 200 5.0 5.0 2.0 5.0 790 74 280
MW-14s 10/26/87

10/4/90
7/2/91 ND

10/2/91
1/21/92
4/13/92
in/92

10/14/92
1/5/93
4/5/93
7/7/93

10/27/93
10/17/94
9/14/95
IK/96

11/24/97 <! ND
12/9/98 <! ND

* All other MDEQ Scan 1 compounds = <1 ug/L.

** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.



IB (rage 19 of ji;
Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date

Units
GSI Value

Generic Residential Value
MW-14d 10/26/87

10/4/90
7/2/91

10/2/91
1/21/92
4/13/92
7/7/92

10/14/92
1/5/93
4/5/93
7/7/93

10/27/93
3/4/94

5/19/94
10/17/94

1/16/95
4/5/95

9/14/95
1/4/96
4/4/96
7/8/96

10/10/96
4/28/97

* MDEQ Scan 1

|! D
ib

ro
m

o-
ch

lo
ro

-
m

et
ha

ne • <
3S

cN Ed

•f 5•» o•o B

ri
TH fi^
M \^

C
hl

or
o-

be
nz

en
e

I sse
d*?*— i
T-T

fH*

8
<a. g V

in
yl

C
hl

or
id

e

MDEQ Scan 2

! T
ol

ue
ne i *>

f iw «
1 J
*£

Total
VOCs

W/L
NC
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
NA

NC
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
NA

NC
880
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NC
70

NC
100

<1
1

<1
<1
1
1
1

<1
1
1

<1
1
1

1
2

<1
<1
<1
1
1

L 1
1

<1

—<1
<1
<1
<1
<1
<1
<1
<1
<1

47
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
NA

170
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

200
200
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

45
5.0

1
1

<1
2
1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
1

<1
1

<1
<1
1

<1

200
5.0

2
2
2
2
2
3
3
2
2
3
3
2
1
1
2
1
1
2
2
2
1
2

2.0

15
2.0
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

200
5.0
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

140
790
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

18
74
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

35
280
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

**<!

——
3
4
2
4
4
4
4
2
3
4
3
3
2
2
4
1
2
2
4
3
2
4

2.0
* All other MDEQ Scan 1 compounds = <1 ug/L.
** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.



muie IB (f age 20 of jiji
Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date

ib
ro

m
o-

ch
lo

ro
-

m
et

ha
ne

"0

MDEQ Scan 1

5s

C
hl

or
o-

be
nz

en
e

E W

V
in

yl
C

hl
or

id
e

MDEQ Scan 2

B
e T
ol

ue
ne t|•w O«

•s
Total
VOCs

Units Hg/L
GSI Value NC NC NC NC NC 47 170 200 45 200 15 200 140 18 35

Generic Residential Value 100 100 880 70 100 100 100 200 5.0 2.0 5.0 790 74 280
MW-1 5s 10/26/87 75

2710/11/90
7/2/91 27

14
17
13
15
14
17
14
10
12
13
10
7

6.3
6.7
5.9

10/2/91
1/21/92
4/13/92
7/7/92

10/14/92
1/5/93
4/5/93
7/7/93

10/27/93
10/17/94
9/14/95
7/8/96

11/24/97
12/9/98
5/10/01

<!

* All other MDEQ Scan 1 compounds = <1 ug/L.

** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.



i aole IB (rage 21 ofjij
Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date D

ib
ro

m
o-

ch
lo

ro
-

m
et

ha
ne <S r.1

•f 0
.2 O

MDEQ Scan 1

ns
-1

,2

C
hl

or
o-

be
nz

en
e

1'S

B
e

MDEQ Scan 2

T
ol

ue
ne

Total
VOCs

Units ug/L
GSI Value NC NC NC NC NC 47 170 200 45 200 15 200 140 18 35

Generic Residential Value 100 100 880 70 100 100 100 200 5.0 5.0 2.0 5.0 790 74 280
MW-15d 10/26/87 79

10/11/90 35
7/2/91 26

10/2/91 15
1/21/92 25
4/13/92 18
in/92 20

10/14/92 18
1/5/93 14
4/5/93 21
7/7/93 14

10/27/93
3/4/94

5/19/94
10/17/94

1/16/95
4/5/95

9/14/95
1/4/96
4/4/96
7/8/96

10/10/96
4/28/97

11/24/97
4/10/98
12/9/98
5/10/01

NA NA
NA NA

NA NA
NA NA

NA NA
NA NA

NA NA
NA NA

NA NA

NA
NA

NA
NA

NA
NA

NA
NA

NA

1.7
1.2
1.2
1.4

<!

<!
<!

<!

14

15
14
11
10
10
12
13
11
10
11

10.1
8.5
7.9
8.4
7.0

* All other MDEQ Scan 1 compounds = <1 ug/L.

** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.



laoie IB (Page 22 of ji)
Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
n> Date H ib

ro
m

o-
ch

lo
ro

-
m

et
ha

ne

ag £

MDEQ Scan 1

ro
-

be

:

f

MDEQ Scan 2

B
e

T
ol

ue
ne

I] Total
VOCs

Units ug/L
GSI Value NC NC NC NC NC 47 170 200 45 200 15 200 140 18 35

Generic Residential Value 100 100 880 70 100 100 100 200 5.0 5.0 2.0 5.0 790 74 280
MW-17 10/11/90

7/2/91
10/4/91
1/22/92
4/14/92

IK/92
10/14/92

1/5/93
4/6/93

7/12/93
10/28/93

3/7/94 NA NA NA ND
5/18/94 NA NA NA

10/18/94
1/16/95 NA NA NA ND
4/5/95 NA NA NA ND

9/15/95 ND
1/5/96 NA NA NA
4/4/96 NA NA NA
7/9/96

10/11/96 NA NA NA
4/29/97 NA NA NA <! ND

11/25/97 ND
4/10/98 NA NA NA <! ND

12/11/98 **<! ND
5/10/01 ND

* All other MDEQ Scan 1 compounds = <1 ug/L.
** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.



laoie IB (Fage 23 ot Ji)
Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date

ch
lo

ro
-

m
et

ha
n

g $8

* MDEQ Scan 1

an
s-

1,
2

D
C

E

C
hl

or
o-

be
nz

en
e

s*
•3

I

MDEQ Scan 2

B
en

ze
ne en

To

i
3s1

Total
VOCs

Units ug/L
GSI Value NC NC NC NC NC 47 170 200 200 15 200 140 18 35

Generic Residential Value 100 100 880 70 100 100 100 200 5.0 2.0 5.0 790 74 280
MW-1 8 10/11/90 1 _29

467/3/91
10/4/91 52

57
37
44
23
29
_36
31
26

1/22/92
4/14/92
IK/92

10/14/92
1/6/93
4/5/93
in/93

10/27/93
* All other MDEQ Scan 1 compounds = <1 ug/L.
** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.



laoie IB (Page 24 of
Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date D

ib
ro

m
o

ch
lo

ro
-

m
et

ha
ne ag •3

MDEQ Scan 1

ro
-

be

o C

S-3 B

MDEQ Scan 2

B
en

ze
ne

T
ol

ue
ne

t Total
VOCs

Units ug/L
GSI Value NC NC NC NC NC 47 170 200 45 200 15 200 140 18 35

Generic Residential Value 100 100 880 70 100 100 100 200 5.0 5.0 2.0 5.0 790 74 280
MW-1 9 10/11/90 J6

477/3/91
10/4/91 78

53
40
40
23
32
33
28
35
43
29
40
21
25
21
20
17
11
19
13
4.4
6.5
9.4

1/22/92
4/14/92

IK/92
10/14/92

1/6/93
4/5/93
1/1/93

10/27/93
3/7/94

5/18/94
10/18/94

1/16/95
4/5/95

9/14/95
1/4/96
4/4/96
7/9/96

10/10/96
4/28/97

NA NA
NA NA

NA NA
NA NA

NA NA
NA NA

NA NA
NA NA

NA
NA

NA
NA

NA
NA

NA
NA <!

11/25/97 4.4 <1 <!
4/10/98 NA NA NA <!

12/11/98 **<!
* All other MDEQ Scan 1 compounds = <1 ug/L.
** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.



laoie IB (Page 25 of
Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date

Units
GSI Value

Generic Residential Value
MW-20s 7/12/93

8/11/93
10/27/93

3/4/94
5/18/94

10/17/94
1/16/95
4/5/95

9/14/95
1/4/96
4/4/96
7/8/96

10/10/96
4/28/97

11/24/97
4/10/98
12/9/98
5/11/01

* MDEQ Scan 1

ll D
ib

ro
m

o-
ch

lo
ro

-
m

et
ha

ne • <!

38
n w1H C
.2 P

™
v-T Cs3

•**

C
hl

or
o-

be
nz

en
e

l «I-3
g
*H.
fH*
»-T

d
OH

^

V
in

yl
C

hl
or

id
e

MDEQ Scan 2

B
en

ze
ne

T
ol

ue
ne J. g_s* s

3,2 H Total
VOCs

ug/L
NC
100
<1
<1
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
<1
<1

NC
100
<1
<1
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
<1
<1

NC
880
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NC
70

NC
100

<1
<1
<1
<1

<1
<1
<1
<1
<1
<1
<1

4
<1
<1
<1
<1
<1
<1

—<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

47
100
<1
<1
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
<1
<1

170
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
3

<1
<1
<1
<1
<1
<1

200
200
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

45
5.0

2
3
5
2
2
2
1
1
2
3
2
2
3

1.9
1.7
1.6
1.9
1.8

200
5.0

1
2
1
1
1
1
1
1
1
1
1
1
1

<1
<1
<1
<1
<1

15
2.0
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

200
5.0
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

140
790
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

18
74
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

35
280
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

**<!
**<!
**<!
**<!
<l-<2

—
—
3
5
6
3
3
3
2
2
3
4
3

10
4

1.9
1.7
1.6
1.9
1.8

* All other MDEQ Scan 1 compounds = <1 ug/L.
** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.
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Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date

Units
GSI Value

Generic Residential Value
MW-20d 7/12/93

8/11/93
10/27/93

3/4/94
5/18/94

10/17/94
1/16/95
4/5/95

9/14/95
1/4/96
4/4/96
IK/96

10/10/96
11/24/97
12/9/98
5/10/01

* MDEQ Scan 1

i ia*3
D

ib
ro

m
o-

ch
lo

ro
-

m
et

ha
ne

ag n wf C
at Q
•3 R

r\

18
F C

hl
or

o-
be

nz
en

e

° Po CS-3
d
H
I-H^
•P-T
i-7

§OH 1
- •§
*l
> g

MDEQ Scan 2

B
en

ze
ne

T
ol

ue
ne J. 1

& §

^d V

•a I

** Total
VOCs

ug/L
NC
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NA
<1
<1
<1

NC
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NA
<1
<1
<1

NC
880
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NC
70

NC
100

<1
<1
<1
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

—<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

47
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NA
<1
<1
<1

170
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

200
200
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

45
5.0

2
2
2
2
2
1
1
1
2
2
2
2
2

1.4
1.7
1.6

200
5.0

1
2
1

<1

1
1
1

<1
<1
<1

15
2.0
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

200
5.0
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

140
790
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

18
74
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

35
280
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

**<!
**<!
<l-<2

—
—
3
4
3
2
3
2
2
2
3
3
3
3
3

1.4
1.7
1.6

* All other MDEQ Scan 1 compounds = <1 ug/L.
** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.
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Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Bentelcr Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date

Units
GSI Value

Generic Residential Value
MW-2 Is

MW-21d

7/12/93
8/11/93

10/27/93
3/4/94

5/18/94
10/17/94
1/16/95
4/5/95

9/14/95
1/4/96
4/4/96
7/8/96

10/10/96
4/28/97

11/24/97
4/10/98
12/9/98
5/10/01
7/12/93
8/11/93

10/27/93
10/17/94
9/14/95
IK/96

1 1/24/97
12/9/98
5/10/01

* MDEQ Scan 1

I B
1* D

ib
ro

m
o-

ch
lo

ro
-

m
et

ha
ne

*3*•* o

I

^i W
i-4 C

"D

tr
an

s-
1,

2-
D

C
E

C
hl

or
o-

be
nz

en
e

I sI*
d
H
t— i
i-4"
r*

1 g - •§
s'i
> S

MDEQ Scan 2

B
en

ze
ne

T
ol

ue
ne i *

tl
w «

- i
»* Total

VOCs

ug/L
NC
100
<1
<1
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NC
100
<1
<1
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NC
880
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NC
70

NC
100

<1
<1
<1
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

_.
<1
<1
<1
<1
<1
<1
<l
<1
<1
<1
<1
<1
<1

<1
<1
<1

<1
<1
<1
<1
<1
<1

<1
<1
<1
<1
<1
<1

47
100
<1
<1
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

170
L 100

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

200
200
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

45
5.0

3
4
4
3
2
3
2
2
4
3
3
3
4

<1
2.8
1.6
2.4
2.0

3
3
4
3
2
3

2.6
2.7
2.5

200
5.0

1
2
1
1
1
1

<1
<1
1
1
1
1
1

<1
<1
<1
<1
<1
1
2
1
2
1
1

1.0
1.1
<1

15
2.0
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

200
5.0
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

140
790
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

18
74
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

35
280
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

**<!
**<!
**<!
**<!
<l-<2

<1
<1
<1
<1
<1
<1

**<!
**<!
<l-<2

—
—
4
6
5
4
3
4
2
2
5
4
4
4
5

ND
2.8
1.6
2.4
2.0

4
5
5
5
3
4

3.6
3.8
2.5

* All other MDEQ Scan 1 compounds = <1 ug/L.

** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.
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Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date

MDEQ Scan 1

D
ib c

th ag 8

an
s-

1,
2

D
C

E

C
hl

or
o-

be
nz

en
e

Is t!>6

MDEQ Scan 2

T
ol

ue
ne

W « Total
VOCs

Units ug/L
GSI Value NC NC NC NC NC 47 170 200 45 200 15 200 140 18 35

Generic Residential Value 100 100 880 70 100 100 100 200 5.0 5.0 2.0 5.0 790 74 280
MW-22s 7/12/93 ND

8/11/93 ND
10/27/93 ND
10/17/94 ND
9/14/95 ND
IK/96 ND

11/24/97 <! ND
12/9/98 <! ND
5/10/01 ND

MW-22d 7/12/93 ND
8/19/93 ND

10/27/93 ND
10/17/94 ND
9/14/95 ND
IK/96 ND

11/24/97 <! ND
12/9/98 <! ND
5/10/01 ND

MW-23s 7/12/93
8/11/93

10/27/93
10/17/94
9/14/95
IK/96

11/24/97 1.1 <! 1.1
12/9/98 1.1 **<! 1.1
5/10/01 ND

* All other MDEQ Scan 1 compounds = <1 ug/L.

** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

N A = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria
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Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ED Date

Units
GSI Value

Generic Residential Value
MW-23d 7/12/93

8/11/93
10/27/93

3/4/94
5/18/94

10/17/94
1/16/95
4/5/95

9/14/95
1/4/96
4/4/96
IK/96

10/11/96
4/28/97

11/24/97
- 4/10/98

12/9/98
5/10/01

* MDEQ Scan 1

;:
D

ib
ro

m
o-

ch
lo

ro
-

m
et

ha
ne • <

1%
n w*"* C
"C

f\
paj1 ^

V» ^

+*

C
hl

or
o-

be
nz

en
e

l§s*
d5̂
H

i-T

g d
H V

in
yl

C
hl

or
id

e

MDEQ Scan 2

B
en

ze
ne

T
ol

ue
ne i8

W J
ilH* Total

VOCs

ug/L
NC
100
<1
<1
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
<1
<1

NC
100
<1
<1
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
<1
<1

NC
880
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NC
70

NC
100

<1
<1
1

<1
1
2

<1
<1
<1
1

<1
<1
<1
<1
<1
<1
<1
<1

—
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

47
100
<1
<1
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
NA
<1

NA
<1
<1

170
100
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

200
200
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

45
5.0

1
1
1

<1
1

<1
<1
<1
1
1
1

<1
<1
<1
<1
<1
<1
<1

200
5.0
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

15
2.0
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

200
5.0
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

140
790
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

18
74
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

35
280
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

**<!
**<!
**<!
**<!
<l-<2

—
—
1
1
2

ND
2
2

ND
ND

1
2
1

ND
ND
ND
ND
ND
ND
ND

* All other MDEQ Scan 1 compounds = <1 ug/L.
** Analyzed as m/p-Xylene and o-Xylene, method detection limit listed is for each compound.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.
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Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date

Units
GSI Value

Generic Residential Value

* MDEQ Scan 1

ji D
ib

ro
m

o-
ch

lo
ro

-
m

et
ha

ne

ag n w
1%u

N
« W« u1° C

hl
or

o-
be

nz
en

e

£ Pa* i
•>

fH
g S

H V
in

yl
C

hl
or

id
e

MDEQ Scan 2

B
en

ze
ne

T
ol

ue
ne

tl |t
X

Total
VOCs

ug/L
NC
100

NC
100

NC
880

NC
70

NC
100

47
100

170
100

200
200

45
5.0

200
5.0

15
2.0

200
5.0

140
790

18
74

35
280

EPA Method
10/26/87

10/3,4/90
10/11/90

1/8/91
7/2,3/91
7/16/91

10/2,4/91
1/21,22/92
4/13,14/92

7/7,8/92
10/14,15/92

1/5,6/93
4/5,6/93

7/7,12/93
8/11,19/93

10/27,28/93
3/4,7/94

5/18,19/94

10/17,18/94

UA
601
601
UA

8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010

NA
NA

8010

UA
601
601
UA

8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010

NA
NA

8010

UA
601
601
UA

8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010

UA
601
601
UA

8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010

UA
601
601
UA

8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010

UA
601
601
UA

8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010

NA
NA

8010

UA
601
601
UA

8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010

UA
601
601
UA

8010
u 8010

8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010

UA
601
601
UA

8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010

UA
601
601
UA

8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010

UA
601
601
UA

8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010
8010

UA
602
602
UAj

8020
8020
8020
8020
8020
8020
8020
8020
8020
8020
8020
8020
8020
8020
8020

UA
602
602
UA

8020
8020
8020
8020
8020

8020
8020
8020
8020
8020
8020
8020

8020
8020
8020

UA
602
602
UA

8020
8020
8020
8020
8020
8020
8020
8020
8020
8020
8020
8020
8020
8020
8020

UA
602
602
UA

8020
8020
8020
8020
8020
8020
8020
8020
8020
8020
8020
8020
8020
8020

8020

...

—Lab
UA

ATS
ATS
UA

ATS
ATS
ATS
ATS
ATS
ATS
ATS
ATS
ATS
ATS
ATS
ATS
ATS
ATS
ATS

* All other MDEQ Scan 1 compounds = <1 ug/L.
UA = Unavailable
ATS = Ann Arbor Technical Services, Inc.

NA = Not analyzed; NC = No criteria established
ND = Not detected to method detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.
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Summary of MDEQ Scan 1 and 2 Compounds in Groundwater

General Signal Corporation/Benteler Automotive Corp., #24-1136
9000 E. Michigan Avenue, Galesburg, MI

Sample
ID Date

Units
GSI Value

Generic Residential Value

* MDEQ Scan 1

N1* D
ib

ro
m

o-
ch

lo
ro

-
m

et
ha

ne

it na
1""l o
.a Q8

n
^ ^

C
hl

or
o-

be
nz

en
e

1'
g
*H

fH*

S
h

Ed

£ V
in

yl
C

hl
or

id
e

MDEQ Scan 2

! T
ol

ue
ne

Si u Total
VOCs

ug/L
NC
100

NC
100

NC
880

NC
70

NC
100

47
100

170
100

200
200

45
5.0

200
5.0

15
2.0

200
5.0

140
790

18
74

35
280

EPA Method
1/16/95
4/5/95

9/14/95
1/4,5/96

4/4/96
7/8,9/96

10/10,11/96
4/28,29/97

11/24,25/97
*** 4/10/98
12/9&11/98

5/10/01

NA
NA

8010
NA
NA

8010
NA
NA

8260
NA

8260
8260

NA
NA

8010
NA
NA

8010
NA
NA

8260
NA

8260
8260

8010
8010
8010
8010
8010
8010
8010
8260
8260
8021
8260
8260

8010
8010
8010
8010
8010
8010
8010
8260
8260
8021
8260
8260

8010
8010
8010
8010
8010
8010
8010
8260
8260
8021
8260
8260

NA
NA

8010
NA
NA

8010
NA
NA

8260
NA

8260
8260

8010
8010
8010
8010
8010
8010
8010
8260
8260
8021
8260
8260

8010
8010
8010
8010
8010
8010
8010
8260
8260
8021
8260
8260

8010
8010
8010
8010
8010
8010
8010
8260
8260
8021
8260
8260

8010
8010
8010
8010
8010
8010
8010
8260
8260
8021
8260
8260

8010
8010
8010
8010
8010
8010
8010
8260
8260
8021
8260
8260

8020
8020
8020
8020
8020
8020
8020
8260
8260
8021
8260
8260

8020
8020
8020
8020
8020
8020
8020
8260
8260
8021
8260
8260

8020
8020
8020
8020
8020
8020
8020
8260
8260
8021
8260
8260

8020
8020
8020
8020
8020
8020
8020
8260
8260
8021
8260
8260

...
_.

Lab
ATS
ATS
ATS
ATS
ATS
ATS
ATS
KAR
KAR
KAR
KAR
KAR

* All other MDEQ Scan 1 compounds = <1 ug/L.

*** MWs 20s, 21s, and 23d EPA Method = 8260.

ATS = Arm Arbor Technical Services, Inc.

KAR = KAR Laboratories, Inc.

NA = Not analyzed; NC = No criteria established
ND = Not detected to melhod detection limits
Shading indicates concentrations exceeding Part 201 Generic Residential Cleanup Criteria.
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Groundwater Treatment System Analytical Data

General Signal Corporation, #24-1136

9000 East Michigan Avenue, Galesburg, Ml
(concentrations expressed as ug/L)

Sample
ID

PW-A
Date
5/23/96
5/24/96
5/28/96
5/30/96
6/3/96
6/6/96

6/10/96
6/14/96
6/17/96
6/20/96
6/24/96
6/27/96
7/1/96
7/5/96
7/9/96

7/1 1/96
7/15/96
7/18/96
7/22/96

10/15/96
10/18/96
10/22/96
11/8/96

11/12/96
11/19/96
11/22/96
11/25/96
12/2/96

12/10/96
5/22/97
8/1/97
8/8/97

* MDEQ Scan 1

M,l-
TCA

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

U-
DCA

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Chloro-
benzene

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<l| <±
<1
<1
<1
<1
<1
<1
<1

<1 <1

<1
<1
<1
<1
<1
<1
<1
<1

Chloro-
form

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Cis-1,2-
DCE

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Trans-
U-DCE

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<l
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1 <1
<1 <1
<1 <1
<1 <1
<1
<1
<1

<1
<1

PCE
22
15
17
18
16
15
IT"
19
18
17
15
11
16
14
15
15
13
<1
12
18
16
17
14
15
12
11
13

9.1
11
14
15

<1 15

TCE
1.3
1.0
<1
1.1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
1.2
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Vinyl
Chloride

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

MDEQ Scan 2

Benzene
<1
<1
<1
<1
<1
<1
<T
<i
<l
<l
<i
<i
<i
<i
<ul
<l
<l
<i
<i
<i
<i
<jj
<i
<i
<\
<i
<\
<i
<l
<l
<l
<l

Toluene
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Ethyl-
benzene

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Total
Xylenes

**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<]
**<!
**<!
**<!
**<!
**<]
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<i

EPA
Method

624
8260
8260
624

8260
624
624
624
624
624
624
624
624
624
624
624
624
624
624

8260
624
624
624

8260
624
624
624
624

8260
624
624
624

Lab
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR

KAR = KAR Laboratories, Inc.
* All other Scan 1 compounds = <1 ug/L.
** Analyzed as m/p-Xylene and o-Xylene, method detection limit for each = <1 ug/L.



i aole 2 (Kage 2 of n)
Groundwater Treatment System Analytical Data

General Signal Corporation, #24-1136
9000 East Michigan Avenue, Galesburg, MI

(concentrations expressed as ug/L)

Sample
ID

PW-A (con't)

PW-B

Date
8/15/97
8/21/97
mi/91
9/3/97

9/10/97
10/2/97
11/4/97

12/31/97
1/30/98
3/18/98
6/10/96
6/14/96
6/17/96
6/20/96
6/24/96
6/27/96
7/1/96
7/5/96
7/9/96

7/11/96
7/15/96
7/18/96
7/22/96

10/15/96
10/18/96
10/22/96
11/8/96

11/12/96
11/19/96
11/22/96
11/25/96
12/2/96

12/10/96
8/15/97
8/21/97

* MDEQ Scan 1

1,1,1-
TCA

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

1,1-
DCA

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Chloro-
benzene

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
1.3
<1

Chloro-
form

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Cis-U
DCE

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1 <1
<1 <1
<ll <1
<1
<1
<1
<1
<1
<1

<1
<1
<1
<1
<1
<1

Trans-
U-DCE

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

PCE
12
12

9.3
11
11
11

8.3
9.2
8.0
11
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
1.1
1.4
1.3
1.8
<1
1.3

TCE
<1
<1
<1
<1
<I
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Vinyl
Chloride

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

MDEQ Scan 2

Benzene
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Toluene
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Ethyl-
benzene

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Total
Xylenes

**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<1
**<!
**<!
**<!
**<!
**<!
**<!
**<l
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!

EPA
Method

624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624

8260
624
624
624
624
624
624

8260
624
624
624

8260
624
624
624
624

8260
624
624

Lab
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR

KAR = KAR Laboratories, Inc.
* All other Scan 1 compounds = <1 ug/L.
** Analyzed as m/p-Xylene and o-Xylene, method detection limit for each - ug/L.



iaole2 (rage3 of <•;
Groundwater Treatment System Analytical Data

General Signal Corporation, #24-1136

9000 East Michigan Avenue, Galesburg, MI
(concentrations expressed as ug/L)

Sample
ID

PW-B (cont)

EFFLUENT
(Air Stripper)

Date
8/27/97
9/3/97

9/10/97
10/2/97
11/4/97
3/18/98
5/23/96
5/28/96
5/30/96
6/3/96
6/6/96

6/10/96
6/14/96
6/17/96
6/20/96
6/24/96
6/27/96

7/1/96
7/5/96
7/9/96

7/11/96
7/15/96
7/18/96
7/22/96

10/15/96
10/18/96
10/22/96
10/25/96
11/8/96

11/12/96
11/15/96
11/19/96
11/22/96
11/25/96
11/27/96

* MDEQ Scan 1

1,1,1-
TCA

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

M-
DCA

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<u
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Chloro-
benzene

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Chloro-
form

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Cis-1,2-
DCE

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Trans-
U-DCE

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

L <!

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

PCE
1.4
1.8
2.0
1.6
1.9
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

TCE
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Vinyl
Chloride

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

MDEQ Scan 2

Benzene
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Toluene
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1 <1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

<1
<1
<1
<1
<1
<1
<1

Ethyl-
benzene

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Total
Xylenes

**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!

EPA
Method

624
624
624
624
624
624

8260
8260
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624
624

Lab
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR

KAR = KAR Laboratories, Inc.
* All other Scan 1 compounds = <1 ug/L.
** Analyzed as m/p-Xylene and o-Xylene, method detection limit for each = <1 ug/L.



(rage4of <t)
Groundwater Treatment System Analytical Data

General Signal Corporation, #24-1136

9000 East Michigan Avenue, Galesburg, MI
(concentrations expressed as ug/L)

Sample
ID

EFFLUENT
(Air Stripper cont)

Date
12/2/96
12/6/96

12/10/96
12/12/96
12/17/96
5/22/97

8/1/97
8/8/97

8/15/97
8/21/97
8/27/97
9/3/97

9/10/97
10/2/97
11/4/97

12/31/97
1/30/98
3/18/98

* MDEQ Scan 1

1,U-
TCA

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

1,1-
DCA

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Chloro-
benzene

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Chloro-
form

<1
<1
<1
<1
<1
<1
<1
<l
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Cis-1,2
DCE

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Trans-
1,2-DCE

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

PCE
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

TCE
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Vinyl
Chloride

<1
<1
<1
<1
<1
<1
<1
<l
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

MDEQ Scan 2

Benzene
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Toluene
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Ethyl-
benzene

<1
<1
<1
<1
<1
<1
<1
<l
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Total
Xylenes

**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<!
**<i

**<!

L **<!
**<!
**<!
**<!
**<!

EPA
Method

624
624

8260
8260
624
624
624
624
624
624
624
624
624
624
624
624
624
624

Lab
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR
KAR

KAR = KAR Laboratories, Inc.
* All other Scan 1 compounds = <1 ug/L.
** Analyzed as m/p-Xylene and o-Xylene, method detection limit for each = <1 ug/L.



Table 3 (Page 1 of 4)
Water Level Elevational Data

General Signal, #24-1136
9000 East Michigan Avenue, Galesburg, MI

(all measurements in feet)

Well ID
MW-1
MW-2
MW-3
MW-4
MW-5s
MW-5d
MW-6s
MW-6d
MW-7s
MW-7d
MW-8s
MW-8d
MW-9s
MW-9d
MW-1 Os
MW-lOd
MW-11
MW-12
MW-13s
MW-1 3d

Screened
Elevation

(amsl)
787.0-780.0
784.5-779.5
784.3-779.3
783.8-778.8
785.4-780.4
758.4-755.4
783.4-778.4
757.4-754.4
779.9-774.9
752.6-749.6
776.2-773.2
756.8-753.8
775.3-772.3
764.7-761.7
775.3-772.3
765.4-762.4
774.1-771.1
773.2-770.2
775.9-772.9
762.9-759.9

Ground
Elevation

803.8
804.0
803.7
803.6
803.4
803.4
802.4
802.4
802.6
802.6
801.8
801.8
800.7
800.7
800.4
800.4
799.6
798.7
797.9
797.9

Casing
Height

-0.94
-1.22
-0.70
-0.73
2.04
2.88
1.73
2.66
1.83
2.58
2.00
2.24
1.77
2.34
2.31
2.56
1.93
1.67
3.10
2.76

Top of
Casing

Elevation
802.86
802.78
803.00
802.87
805.44
806.28
804.13
805.06
804.43
805.18
803.80
804.04
802.47
803.04
802.71
802.96
801.53
800.37
801.00
800.66

10/2/97

*Depth to
Water

19.15
18.99
19.22
19.15
21.83
22.66
20.51
21.63
20.88
21.61
20.39
20.63
19.13
19.69
19.21
19.50
18.20
17.28
18.10
17.78

Water
Level

Elevation
783.71
783.79
783.78
783.72
783.61
783.62
783.62
783.43
783.55
783.57
783.41
783.41
783.34
783.35
783.50
783.46
783.33
783.09
782.90
782.88

11/24/97

"Depth to
Water

19.37
19.23
19.45
19.39
22.06
22.88
20.86
21.78
21.09
21.84
20.56
20.80
19.36
19.92
19.59
19.84

—17.57
18.39
18.07

Water
Level

Elevation
783.49
783.55
783.55
783.48
783.38
783.40
783.27
783.28
783.34
783.34
783.24
783.24
783.11
783.12
783.12
783.12

—782.80
782.61
782.59

1/30/98

"Depth to
Water

18.11
17.98
18.19
18.10
20.79
21.62
19.58
20.51
19.84
20.60
19.39
19.63
18.15
18.71
18.32
18.56

—16.29
17.13
16.81

Water
Level

Elevation
784.75
784.80
784.81
784.77
784.65
784.66
784.55
784.55
784.59
784.58
784.41
784.41
784.32
784.33
784.39
784.40

—784.08
783.87
783.85

4/10/98

*Depth to
Water

17.57
17.46
17.70
17.60

abandoned
abandoned

18.97
19.88

abandoned
abandoned

18.71
18.96
17.51
18.07
17.75
18.00

—15.69
16.53
16.21

Water
Level

Elevation
785.29
785.32
785.30
785.27

—
—

785.16
785.18

—
—

785.09
785.08
784.96
784.97
784.96
784.96

—784.68
784.47
784.45

*from top of casing, elevations relative to USGS datum

Resurveyed by Ingersoll,Watson, McMachen, Inc. -1/25/93



Table 3 (Page 2 of 4)
Water Level Elevational Data

General Signal, #24-1136
9000 East Michigan Avenue, Galesburg, MI

(all measurements in feet)

weiiro
MW-1 4s
MW-14d
MW-1 5s
MW-15d
MW-1 7
MW-1 8
MW-19
MW-20s
MW-20d
MW-2 Is
MW-2 Id
MW-22s
MW-22d
MW-23s
MW-23d
PW-A
Flow Rate
PW-B
Flow Rate
PZ-1
Injection Weil

Screened
Elevation

(amsl)
775.0-772.0
763.0-760.0
775.2-772.2
766.3-763.3
762.6-759.6
769.5-766.5
769.6-766.6
781.2-778.2
774.6-771.6
781.1-778.1
768.7-765.7
779.6-776.6
776.5-773.5
781.1-778.1
756.7-753.7
768.4-758.4

—

—
—

Ground
Elevation

797.0
797.0
797.2
797.2
803.6
801.5
801.6
794.0
794.0
792.7
792.7
791.7
791.7
794.7
794.7
801.4

—

—
—

Casing
Height

2.48
2.23
3.06
2.53

-0.33
2.53
2.88
2.99
3.46
1.97
2.74
3.24
3.46
1.64
2.63

—

—

—
—

Top of
Casing

Elevation
799.48
799.23
800.26
799.73
803.27
803.93
804.48
796.99
797.46
794.67
795.44
794.94
795.16
796.34
797.33

+801.28

+803.55

802.33
+799.85

10/2/97

"Depth to
Water

16.86
16.74
17.76
17.21
19.57
20.69
21.11
15.72
16.19
14.08
14.83
15.01
15.22
15.27
16.21
19.93

Water
Level

Elevation
782.62
782.49
782.50
782.52
783.70
783.24
783.37
781.27
781.27
780.59
780.61
779.93
779.94
781.07
781.12
781.35

83.2 gpm
21.45 782.10
61.1 gpm

18.18
11.57

784.15
788.28

11/24/97

"Depth to
Water

17.19

—
18.10
17.59
19.78
20.81
21.26
16.14
16.62
14.53
15.28
15.53
15.75
15.72
16.68
18.13

O H
20.20

Water
Level

Elevation
782.29

—782.16
782.14
783.49
783.12
783.22
780.85
780.84
780.14
780.16
779 .41
779.41
780.62
780.65
783.15

am
783.35

Ogpm
19.16
16.67

783.17
783.18

1/30/98

"Depth to
Water

15.96

—
16.90
16.38
18.49
19.59
20.04
15.07
15.54
13.54
14.28
14.32
14.52
14.70
15.65
19.11

Water
Level

Elevation
783.52

—
783.36
783.35
784.78
784.34
784.44
781.92
781.92
781.13
781.16
780.62
780.64
781.64
781.68
782.17

90 gpm
18.85 784.70

Ogpm
17.53
13.39

784.80
786.46

4/10/98

"Depth to
Water

15.39

—16.37
15.85
17.98

—19.41
14.61
15.09
13.10
13.85
13.77
13.97
14.26
15.23
16.23

Water
Level

Elevation
784.09

—
783.89
783.88
785.29

—
785.07
782.38
782.37
781.57
781.59
781.17
781.19
782.08
782.10
785.05

Ogpm
18.39| 785.16

Ogpm
17.36
14.86

784.97
784.99

*from top of casing, elevations relative to USGS datum
Resurveyed by Ingersoll,Watson, McMachen, hie. - 1/25/93
+Inner rim of manhole, PW-A northeast side, PW-B north side, and injection well

south side.



Table 3 (Page 3 of 4)
Water Level Elevational Data

General Signal, #24-1136
9000 East Michigan Avenue, Galesburg, MI

(all measurements in feet)

Well ID
MW-1
MW-2
MW-3
MW-4
MW-5s
MW-5d
MW-6s
MW-6d
MW-7s
MW-7d
MW-Ss
MW-8d
MW-9s
MW-9d
MW-1 Os
MW-lOd
MW-11
MW-12
MW-1 3s
MW-1 3d

Screened
Elevation

(amsl)
787.0-780.0
784.5-779.5
784.3-779.3
783.8-778.8
785.4-780.4
758.4-755.4
783.4-778.4
757.4-754.4
779.9-774.9
752.6-749.6
776.2-773.2
756.8-753.8
775.3-772.3
764.7-761.7
775.3-772.3
765.4-762.4
774.1-771.1
773.2-770.2
775.9-772.9
762.9-759.9

Ground
Elevation

803.8
804.0
803.7
803.6
803.4
803.4
802.4
802.4
802.6
802.6
801.8
801.8
800.7
800.7
800.4
800.4
799.6
798.7
797.9
797.9

Casing
Height

-0.94
-1.22
-0.70
-0.73
2.04
2.88
1.73
2.66
1.83
2.58
2.00
2.24
1.77
2.34
2.31
2.56
1.93
1.67
3.10
2.76

Top of
Casing

Elevation
802.86
802.78
803.00
802.87
805.44
806.28
804.13
805.06
804.43
805.18
803.80
804.04
802.47
803.04
802.71
802.96
801.53
800.37
801.00
800.66

12/9/98

"Depth to
Water

19.97
19.95
20.07

—abandoned
abandoned

21.40
22.30

abandoned
abandoned

21.11
21.34
19.88
20.44
20.10
20.33

—18.06
18.87
18.56

Water Level
Elevation

782.89
782.83
782.93

—
—
—

782.73
782.76

—
—

782.69
782.70
782.59
782.60
782.61
782.63

—782.31
782.13
782.10

5/10/01

"Depth to
Water

18.38
18.28
18.52

—
abandoned
abandoned

19.77
20.68

abandoned
abandoned

19.49
19.73
18.26
18.83
18.52
18.76

—
16.40
17.21
16.89

Water
Level

Elevation
784.48
784.50
784.48

—
—
—

784.36
784.38

—
—

784.31
784.31
784.21
784.21
784.19
784.20

—783.97
783.79
783.77

*irom top of casing, elevations relative to USGS datum
Resurveyed by Ingersoll,Watson, McMachen, Inc. -1/25/93



Table 3 (Page 4 of 4)
Water Level Elevational Data

General Signal, #24-1136
9000 East Michigan Avenue, Galesburg, MI

(all measurements in feet)

WellDD
MW-1 4s
MW-14d
MW-1 5s
MW-15d
MW-1 7
MW-1 8
MW-1 9
MW-20s
MW-20d
MW-2 Is
MW-2 Id
MW-22s
MW-22d
MW-23s
MW-23d
PW-A
Flow Rate
PW-B
Flow Rate
PZ-1
Injection Well

Screened
Elevation

(amsl)
775.0-772.0
763.0-760.0
775.2-772.2
766.3-763.3
762.6-759.6
769.5-766.5
769.6-766.6
781.2-778.2
774.6-771.6
781.1-778.1
768.7-765.7
779.6-776.6
776.5-773.5
781.1-778.1
756.7-753.7
768.4-758.4

—

—
—

Ground
Elevation

797.0
797.0
797.2
797.2
803.6
801.5
801.6
794.0
794.0
792.7
792.7
791.7
791.7
794.7
794.7
801.4

—

—

Casing
Height

2.48
2.23
3.06
2.53

-0.33
2.53
2.88
2.99
3.46
1.97
2.74
3.24
3.46
1.64
2.63

—

—

—
....

Top of
Casing

Elevation
799.48
799.23
800.26
799.73
803.27
803.93
804.48
796.99
797.46
794.67
795.44
794.94
795.16
796.34
797.33

+801.28

+803.55

802.33
+799.85

12/9/98

"Depth to
Water

17.62

—
18.52
18.01
20.38
21.32
21.79
16.43
16.90
14.75
15.49
15.69
15.91
15.95

—
—

Water Level
Elevation

781.86

—
781.74
781.72
782.89
782.71
782.69
780.56
780.56
779.92
779.95
779.25
779.25
780.39

—
—Ogpm

19.20 784.35
Ogpm

19.63 782.70

—

5/10/01

"Depth to
Water

16.01

—
16.95
16.43
18.78
19.74
20.19
15.12
15.60
13.64
14.38
14.49
14.69
14.71
15.67
16.97

Water
Level

Elevation
783.47

—
783.31
783.30
784.49
784.29
784.29
781.87
781.86
781.03
781.06
780.45
780.47
781.63
781.66
784.31

Ogpm

— —
Ogpm

18.11 784.22

—
*from top of casing, elevations relative to USGS datum
Resurveyed by Ingersoll,Watson, McMachen, Inc. -1/25/93
+lnner rim of manhole, PW-A northeast side, PW-B north side, and injection weJJ

south side.



Table 4A
Comparision of Highest Detected Concentrations Remaining in Soil to Applicable Soil Criteria

General Signal Corp./Benteler Automotive, #24-1136
9000 E. Michigan Ave., Galesburg, MI

Proposed Corrective Action:
Residential and Commerical I

Criteria

Detected
Compounds

Volatile Organic Compounds*
1 , 1 -Dichloroethane
cis-1 , 2-Dichloroethene
trans- 1 ,2-Dichloroethene
Tetrachloroethene
1,1,1 -Trichloroethane
Trichloroethene
Vinyl Chloride
Benzene
Toluene
Ethylbenzene
Total Xylenes

Restriction

Drinking
Water Protection

Criteria

No Action

GSI
Protection
Criteria

No Action

Groundwater
Contact Protection

Criteria

No Action

Soil Volatilization
to Indoor Air

Inhalation
Criteria

No Action

Infinite Source
Volatile Soil
Inhalation
Criteria

No Action

Direct
Contact
Criteria

No Action

Soil
Saturation

(C«d
Value

18,000
1,400
2,000

100
4,000

100
40

100
16,000
1,500
5,600

ID
ID
ID

900
4,000
4,000

300
4,000
2,800

360
700

890,000
640,000

1,400,000
88,000

460,000
500,000

11,000
220,000
250,000
140,000
150,000

230,000
23,000
23,000
11,000

250,000
7,100

28
1,600

250,000
140,000
150,000

2,100,000
180,000
280,000
180,000

3,800,000
78,000

440
13,000

2,800,000
9,500,000

46,000,000

890,000
640,000

1,400,000
88,000

460,000
500,000

4,000
180,000
250,000
140,000
150,000

890,000
640,000

1,400,000
88,000

460,000
500,000
490,000
400,000
250,000
140,000
150,000

Applicable
Remediation

Criteria

Highest
Detected

Concentration in
Verification Samples

230,000
23,000
23,000

900
4,000
4,000

28
1,600
2,800

360
700

<1-<10
20
32

330
<1-<10
<1-<10

4
<1-<10

20
10
<1

ID = Inadequate data to develop RBSL.

* All other volatile organic compounds not detected above the method detection limits.

Bolded criteria denote the lowest applicable remediation criteria with the appropriate restriction in place.
Applicable Soil Criteria based on MDEQ June 7, 2000 Operational Memorandum #18.



Table 4B (Page 1 of 5)
Summary of Analyzed Compounds in Soil

General Signal Corp./Benteler Automotive, #24-1136

9000 E. Michigan Ave., Galesburg, MI
(concentrations expressed in ug/kg)

Sample H)
Depth
Sample Date

Applicable
Remediation

Criteria
B-l
0-2'

3/25/87

B-l
14-16'

3/25/87

B-2
0-2'

3/25/87

B-2
14-16'

3/25/87

B-3
0-2'

3/25/87

B-3
14-16'

3/25/87

EPA
Method
3/25/87

Volatile Organic Compounds
1 , 1 -Dichloroethane
cis+trans- 1 ,2-Dichloroethene
trans- 1, 2-Dichloroethene
Tetrachloroethene
1, 1 , 1 -Trichloroethane
Trichloroethene
Vinyl Chloride
Benzene
Toluene
Ethylbenzene
Xylenes, total
Base-Neutral Extractables
Acid Extractables

230,000
23,000
23,000

900
4,000
4,000

28
1,600
2,800

360
700

Metals (EPA Toxicity Leachate) ug/L
Arsenic
Barium
Chromium
Cadmium
Lead
Mercury
Selenium
Silver

**50
**2,000

**100
**5.0
**4.0
**2.0
**50
**34

<1
NA
<1
17
<1
<1
<1
<1
<1
<1
<1

NA
NA
NA

—
—
—
—
—...

—...

<1
NA
<1
20
<1
<1
<1
<1
<1
<1
<1

NA
NA
NA

—
—
—
—
—._

—
—

<1
NA
<1
1

<1
<1
<1
<1
<1
<1
<1

NA
NA
NA

—
—
—
—
—...

—
—

<1
NA
<1

S
<1
<1
<1
<1
<1
<1
<1

NA
NA
NA

—
—
—
—
—
—
—

—

<1
NA
<1
<1
<1
<1
<1
<1
<1
<1
<1

NA
NA
NA

—
—
—
—...
...
_.

--

<1
NA
<1
<1
<1
<1
<1
<1
<1
<1
<1

NA
NA
NA

—
—
—
—
—...

—...

NR
NA
NR
NR
NR
NR
NR
NR
NR
NR
NR
NA
NA
NA

—...
...
...
...
_~
...
._

NA= Not Analyzed; NR = Not Reported
Volatile organic compounds not listed are below the detection limit.
All samples were collected by Keck and analyzed by Ann Arbor Technological Services, Inc.
* The location of this sample was subsequently excavated and therefore, this analysis is not used for
verification of soil remediation for comparison to applicable remediation criteria.
** The results of the leachate analysis are compared to the residential drinking water criteria.



Table 4B (Page 2 of 5)
Summary of Analyzed Compounds in Soil

General Signal Corp./Benteler Automotive, #24-1136

9000 E. Michigan Ave., Galesburg, MI
(concentrations expressed in ug/kg)

Sample ID
Depth
Sample Date

Applicable
Remediation

Criteria

Volatile Organic Compounds
1 , 1 -Dichlor oethane
cis+trans- 1 ,2-Dichloroethene
trans- 1 ,2-Dichloroethene
Tetrachloroethene
1,1,1 -Trichloroethane
Trichloroethene
Vinyl Chloride
Benzene
Toluene
Ethylbenzene
Xylenes, total
Base-Neutral Extractables
Acid Extractables

230,000
23,000
23,000

900
4,000
4,000

28
1,600
2,800

360
700

Metals (EPA Toxicity Leachate) ug/L
Arsenic
Barium
Chromium
Cadmium
Lead
Mercury
Selenium
Silver

**50
**2,000

**100
**5.0
**4.0
**2.0
**50
**34

*PB-1
4'

7/9/87

"PB-1
4-6'

7/9/87

PB-1
9-11'
7/9/87

PB-1
14-16'
7/9/87

PB-1
19-21'
7/9/87

"PB-2
0-2'

7/9/87

PB-2
4-6'

7/9/87

PB-2
9-11'
7/9/87

PB-2
14-16'
7/9/87

PB-2
19-21'
7/9/87

<1
NA
<1
<1
<1
<1
<1
<1
<1
<1
<1

NA
NA
NA

—

—_..
...
_.
_.

—_.

<1
NA
<1
<1
<1
<1
<1
<1
<1
<1
<1

NA
NA
NA

—
—._
...
...
...
...
...

<1
NA

3
<1
<1
<1
<1
<1
<1
<1
<1

NA
NA
NA

—
—.„
...
...
...
...
...

<1
NA
32
1

<1
<1
<1
<1
<1
<1
<1

NA
NA
NA

—
—...
...
_.
...
...

<1
NA
<1
1

<1
<1
<1
<1
<1
<1
<1

NA
NA
NA

—
—_.
_.
...
...
„

...

7
NA
11
3

63
<1
<1
<1
<1
<1
<1

NA
NA
NA

—
—
—~_
~-
...
_.

—

<1
NA
<1
1

<1
<1
<1
<1
<1
<1
<1

NA
NA
NA

—
—_.
_.
...
„.

—_.

<1
NA
<1
3

<1
<1
<1
<1
<1
<1
<1

NA
NA
NA

—
—...
-_
...
...
_.
—

<1
NA
<1

4
<1
<1
<1
<1
<1
<1
<1

NA
NA
NA
...
...
...
-_
..._

...

...

<1
NA
<1
18
<1
<1
<1
<1
<1
<1
<1

NA
NA
NA

—
—.„

—_

._

.„

...
NA= Not Analyzed; NR = Not Reported
Volatile organic compounds not listed are below the detection limit.
All samples were collected by Keck and analyzed by Ann Arbor Technological Services, Inc.
* The location of this sample was subsequently excavated and therefore, this analysis is not used for

verification of soil remediation for comparison to applicable remediation criteria.

** The results of the leachate analysis are compared to the residential drinking water criteria.



Table 4B (Page 3 of 5)
Summary of Analyzed Compounds in Soil

General Signal Corp./Benteler Automotive, #24-1136
9000 E. Michigan Ave., Galesburg, MI

(concentrations expressed in ug/kg)

Sample H)
Depth
Sample Date

Applicable
Remediation

Criteria

Volatile Organic Compounds
1 , 1 -Dichloroethane
cis+trans- 1 ,2-Dichloroethene
trans- 1 ,2-Dichloroethene
Tetrachloroethene
1,1,1 -Trichloroethane
Trichloroethene
Vinyl Chloride
Benzene
Toluene
Ethylbenzene
Xylenes, total
Base-Neutral Extractables
Acid Extractables

230,000
23,000
23,000

900
4,000
4,000

28
1,600
2,800

360
700

Metals (EPA Toxicity Leachate) ug/L
Arsenic
Barium
Chromium
Cadmium
Lead
Mercury
Selenium
Silver

**50
**2,000

**100
**5.0
**4.0
**2.0
**50
**34

"PB-3
2-4'

7/9/87

PB-3
7-9'

7/9/87

PB-3
9-11'
7/9/87

PB-3
14-16'
7/9/87

PB-3
19-21'
7/9/87

(1)EPA
Method
7/9/87

<1
NA
<1
1

<1
<1

2
<1
<1
<1
<1

NA
NA
NA

—
—
—
—
—
—
—...

<1
NA
<1
31
<1
<1

4
<1
<1
<1
<1

NA
NA
NA

—
—
—
—
—
—
—...

<1
NA
<1

330
<1
<1
<1
<1
<1
<1
<1

NA
NA
NA

—
—
—
—...

—
—...

<1
NA
<1
11
<1
<1
<1
<1
<1
<1
<1

NA
NA
NA

—
—
—
—_.

—
—
—

<1
NA

1
86
<1
<1
<1
<1
<1
<1
<1

NA
NA
NA
...
_.
_.

—..._

...

...

NR
NA
NR
NR
NR
NR
NR
NR
NR
NR
NR
NA
NA
NA
...
...
...
~
...
...
...
...

NA= Not Analyzed; NR = Not Reported
Volatile organic compounds not listed are below the detection limit.
All samples were collected by Keck and analyzed by Ann Arbor Technological Services, Inc.

* The location of this sample was subsequently excavated and therefore, this analysis is not used for

verification of soil remediation for comparison to applicable remediation criteria.

** The results of the leachate analysis are compared to the residential drinking water criteria.



Table 4B (Page 4 of 5)
Summary of Analyzed Compounds in Soil

General Signal Corp./Benteler Automotive, #24-1136

9000 E. Michigan Ave., Galesburg, MI
(concentrations expressed in ug/kg)

Sample ID
Depth
Sample Date

Applicable
Remediation

Criteria

"Composite
(sidewall and pit

bottom subsurface)
8/5/87

"Sidewall Base
Composite

8/5/87

"Pit Bottom
Subsurface
Composite

8/5/87

"Subsurface Oil
Layer Composite

8/5/87

(1)EPA
Method
8/5/87

Volatile Organic Compounds
1 , 1 -Dichlor oethane
cis+trans- 1 ,2-Dichloroethene
trans- 1 ,2-Dichloroethene
Tetrachloroethene
1,1,1 -Trichloroethane
Trichloroethene
Vinyl Chloride
Benzene
Toluene
Ethylbenzene
Xylenes, total
Base-Neutral Extractables
Acid Extractables

230,000
23,000
23,000

900
4,000
4,000

28
1,600
2,800

360
700

Metals (EPA Toxicity Leachate) ug/L
Arsenic
Barium
Chromium
Cadmium
Lead
Mercury
Selenium
Silver

**50
**2,000

**100
**5.0
**4.0
**2.0
**50
**34

—
—
—
—
—
—...

—
—
—
—

<100-<10,000
<100-<1,000

NA

—._
._

—._

—
--
._

<1
NA
520
19
<1

5
<1
<1

290
3,300

350
NA
NA

1
760
<10

<1
<20
0.4
<1

7

<1
NA
19
<1
<1
<1
<1
<1
<1
<1
14

NA
NA

1
540
<10

1
<20
1.4
<1
8

<1
NA
110

8
<1
1
1

<1
<1
<1
50

NA
NA

2
860
<10

6
<20
1.2

2
6

NR
NA
NR
NR
NR
NR
NR
NR
NR
NR
NR
NA
NA
NA

—
...
_~
...
...
...
...
...

NA= Not Analyzed; NR = Not Reported
Volatile organic compounds not listed are below the detection limit.
All samples were collected by Keck and analyzed by Ann Arbor Technological Services, hie.

* The location of this sample was subsequently excavated and therefore, this analysis is not used for

verification of soil remediation for comparison to applicable remediation criteria.

** The results of the leachate analysis are compared to the residential drinking water criteria



Table 4B (Page 5 of 5)
Summary of Analyzed Compounds in Soil

General Signal Corp./Benteler Automotive, #24-1136
9000 E. Michigan Ave., Galesburg, MI

(concentrations expressed in ug/kg)

Sample ID
Depth
Sample Date

Applicable
Remediation

Criteria

Volatile Organic Compounds
1 , 1 -Dichloroethane
cis+trans- 1, 2-Dichloroethene
trans- 1 ,2-Dichloroethene
Tetrachloroethene
1,1,1 -Trichloroethane
Trichloroethene
Vinyl Chloride
Benzene
Toluene
Ethylbenzene
Xylenes, total
Base-Neutral Extractables
Acid Extractables

230,000
23,000
23,000

900
4,000
4,000

28
1,600
2,800

360
700

Metals (EPA Toxicity Leachate) ug/L
Arsenic
Barium
Chromium
Cadmium
Lead
Mercury
Selenium
Silver

**50
**2,000

**100
**5.0
**4.0
**2.0
**50
**34

*#1 Test
Pit

11/21/88

*#2 Test
Pit

11/21/88
SS-1

12/14/88
SS-2

12/14/88
SS-3

12/14/88

#1 West
Pit

12/19/88

#2
Manhole
12/19/88

#3 East
Wall

12/19/88

#4SE
Corner
12/19/88

(2)EPA
Method

12/14-19/88

<10
<10
NA

10
<10
<10
<10
900
980

1,700
NA
NA
NA
NA

—
—
—
—...
...
_
...

<10
<10
NA
40

<10
<10
<10
850
320
970
NA
NA
NA
NA

—
—
—
—
—...
_.

—

<10
<10
NA
<10
<10
<10
<10
<10
<10
<10
NA
NA
NA
NA

—
—
—
—...
...
-_
...

<10
<10
NA
<10
<10
<10
<10
<10
<10
<10
NA
NA
NA
NA

—
—
—
—-„
...
...
--

<10
<10
NA
<10
<10
<10
<10
<10

10
10

NA
NA
NA
NA

—

—
—
—...

—_.
...

<10
<10
NA
<10
<10
<10
<10
<10

10
<10
NA
NA
NA
NA

—
—...
...
...
_~

——

<1
<1

NA
2

<1
<1
<1
<1
8
1

NA
NA
NA
NA

—
—
—
—_

.__

.„

<10
20

NA
30

<10
<10
<10
<10

20
<10
NA
NA
NA
NA

—
—
—
—
—
—
——

<1
<1

NA
1

<1
<1
<1
<1
<1
<1

NA
NA
NA
NA

—
—._

—_.
...
„.
—

r NR
NR
NA
NR
NR
NR
NR
NR
NR
NR
NR
NA
NA
NA
...
...
...
._
...__

...
--

NA= Not Analyzed; NR = Not Reported
Volatile organic compounds not listed are below the detection limit.

All samples were collected by Keck and analyzed by Ann Arbor Technological Services, Lie.

* The location of this sample was subsequently excavated and therefore, this analysis is not used for

verification of soil remediation for comparison to applicable remediation criteria.

** The results of the leachate analysis are compared to the residential drinking water criteria.
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* AMERICAN HYDROGEOLOGY CORPORATION
GROUNDWATER TREATMENT SYSTEM OPERATION SUMMARY

General Signal Corporation
M Benteier Automotive, Inc.

9000 E. Michigan Avenue, Galesburg, MI (24-1136)

GENERAL INFORMATION

System Start Date: PW-A May 23,1996
-. PW-B June 10,1996

Target Flow Rates: 90 gpm PW-A
60 gpm PW-B

* Air Stripper Cleaning: March 6,1998
Purge Well Development:
Injection Well Development: January 8,1997, July 8-10,1997, and December 29,1997.

— System Modifications: Telemetry system was added on July 18,1996. The groundwater treatment
system operated with secondary treatment between May 23, 1996 and
July 26,1996. Carbon units (secondary treatment) were taken off-line and

* the system was re-started on October 14,1996 per MDEQ approval. The
Frieje treatment unit was installed in the discharge line to the injection well

m on April 29,1997.

MONTHLY SUMMARIES
— Comments: The system has been off since March 23, 1998 and will remain off indefinitely.

April 1998:
«i Average Operational Flow Rate: PW-A N/A

PW-B N/A
Total Monthly Flow: PW-A 0 gallons

* PW-B 319 gallons
Days/Month Running: PW-A <1 day

PW-B <1 day
«• Total Volume Treated to End of Month: 38,295,867 gallons

Comments: The system was turned on briefly for collection of groundwater samples on April 28,
1998.

March 1998:
Average Operational Flow Rate: PW-A 79.7 gpm

"• PW-B 63.8 gpm
Total Monthly Flow: PW-A 573,710 gallons

PW-B 459,306 gallons
Days/Month Running: PW-A 5 days

PW-B 5 days
Total Volume Treated to End of Month: 38,295,548 gallons

" Comments: The air stripping trays and the flow meter for PW-B were cleaned on March 6, 1998.
The system was restarted March 18, 1998, after the pressure relief valve in the

M injection well was cleaned. The system was shut down on March 23, 1998, due to
a build up of calcium carbonate in the injection well. The sediment filters were
replaced once this month. The average operational flow is averaged over 5 days.
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AMERICAN HYDROGEOLOGY CORPORATION
GROUNDWATER TREATMENT SYSTEM OPERATION SUMMARY

General Signal Corporation
Benteler Automotive, Inc.

9000 E. Michigan Avenue, Galesburg, MI (24-1136)

February 1998:
Average Operational Flow Rate: PW-A 87.2 gpm

PW-B 0 gpm
Total Monthly Flow: PW-A 878,540 gallons

PW-B 0 gallons
Days/Month Running: PW-A 6 days

PW-B 0 days
Total Volume Treated to End of Month: 37,262,532 gallons
Comments: The system was shut down on February 6, 1998 and will remain off until the air

stripping trays are efficiently cleaned. On February 18 and 19, 1998, the double
containment line from PW-B to the treatment system building was repaired. The
average operational flow is averaged over 7 days.

January 1998:
Average Operational Flow Rate: PW-A 87.4 gpm

PW-B 0 gpm
Total Monthly Flow: PW-A 3,900,469 gallons

PW-B 0 gallons
Days/Month Running: PW-A 31 days

PW-B 0 days
Total Volume Treated to End of Month: 36,383,992 gallons
Comments: PW-B will remain off until the double containment pipe line from the purge well to

the groundwater treatment system building is repaired. The sediment filters were
replaced four times this month.

December 1997:
Average Operational Flow Rate: PW-A 86.3 gpm

PW-B 0 gpm
Total Monthly Flow: PW-A 106,199 gallons

PW-B 0 gallons
Days/Month Running: PW-A 1 day

PW-B 0 days
Total Volume Treated to End of Month: 32,483,523 gallons
Comments: The groundwater treatment system was off until completion of rehabilitation of the

injection well (December 29, 1997). PW-B will remain off until the double
containment pipe line from the purge well to the groundwater treatment system
building is repaired. PW-A resumed operation on December 30,1997. The sediment
filters were repkced prior to start up.
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AMERICAN HYDROGEOLOGY CORPORATION
m GROUNDWATER TREATMENT SYSTEM OPERATION SUMMARY

General Signal Corporation
Benteler Automotive, Inc.

9000 E. Michigan Avenue, Galesburg, MI (24-1136)

November 1997:
Average Operational Flow Rate: PW-A 81.3 gpm

- PW-B 57.7 gpm
Total Monthly Flow: PW-A 2,223,560 gallons

m PW-B 1,080,619 gallons
— Days/Month Running: PW-A 19 days

PW-B 13 days
m Total Volume Treated to End of Month: 32,377,324 gallons

Comments: The groundwater treatment system shut down on November 13, 1997 due to high
pressure on the sediment filters. PW-A was restarted and PW-B was left off due to

m a leak in the inner containment pipe line that runs from PW-B to the groundwater
treatment system building. On November 19, 1997 PW-A was shut down for
injection well rehabilitation. The bag filters were replaced three times during this

- operational period.

October 1997:
m Average Operational Flow Rate: PW-A 81.2 gpm

PW-B 60.5 gpm
Total Monthly Flow: PW-A 3,623,670 gallons

- PW-B 2,701,330 gallons
Days/Month Running: PW-A 31 days

PW-B 31 days
- Total Volume Treated to End of Month: 29,073,145 gallons

Comments: The bag filters were replaced twice. The flow valve in the injection well was cleaned
on October 7, 1997 and the total flow rate was increased to 143 gpm.

September 1997:
— Average Operational Flow Rate: PW-A 79.9 gpm

PW-B 57.1 gpm
Total Monthly Flow: PW-A 3,680,600 gallons

,« PW-B 2,138,050 gallons
Days/Month Running: PW-A 30 days

PW-B 24 days
- Total Volume Treated to End of Month: 22,748,145 gallons

Comments: The bag filters were replaced on September 15, 1997. PW-B was down between
September 26 and September 30,1997 to await a ruse replacement.
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AMERICAN HYDROGEOLOGY CORPORATION
GROUNDWATER TREATMENT SYSTEM OPERATION SUMMARY

General Signal Corporation
Benteler Automotive, Inc.

9000 E. Michigan Avenue, Galesburg, MI (24-1136)

August 1997:
Average Operational Flow Rate: PW-A 60.9 gpm

PW-B 53.7 gpm
Total Monthly Flow: PW-A 2,366,560 gallons

PW-B 1,236,805 gallons
Days/Month Running: PW-A 27 days

PW-B 16 days
Total Volume Treated to End of Month: 20,532,860 gallons
Comments: The flow from PW-A was increased from 30 gpm to 40 gpm on August 1, 1997.

The system was shut down on August 4, 1997 to await repairs to the transfer pump.
PW-A was restarted on August 8,1997 with the flow set at 40 gpm. The flow from
PW-A was increased to 90 gpm on August 12,1997. PW-B was started on August
15, 1997, with a flow of 60 gpm (PW-A on 8/15 approximately 84 gpm).

July 1997:
Average Operational Flow Rate: PW-A 30* gpm

PW-B 0 gpm
Total Monthly Flow: PW-A 0* gallons

PW-B 0 gallons
Days/Month Running: PW-A <l*days

PW-B 0 days
Total Volume Treated to End of Month: 16,929,495 gallons
Comments: * PW-A started on July 31, 1997 at 3:30 pm. The injection well was redeveloped

between July 8 and 10,1997.

June 1997:
Average Operational Flow Rate: PW-A 0 gpm

PW-B 0 gpm
Total Monthly Flow: PW-A 0 gallons

PW-B 0 gallons
Days/Month Running: PW-A 0 days

PW-B 0 days
Total Volume Treated to End of Month: 16,929,495 gallons
Comments: The system was off for the month of June.
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AMERICAN HYDROGEOLOGY CORPORATION
GROUNDWATER TREATMENT SYSTEM OPERATION SUMMARY

General Signal Corporation
Benteler Automotive, Inc.

9000 E. Michigan Avenue, Galesburg, MI (24-1136)

May 1997:
Average Operational Flow Rate: PW-A 50.3 gpm

PW-B 24.3 gpm
Total Monthly Flow: PW-A 797,270 gallons

PW-B 140,045 gallons
Days/Month Running: PW-A 11 days

PW-B 4 days
Total Volume Treated to End of Month: 16,929,495 gallons

Comments: The system was off for the month of April. Injection well rehabilitation using
granular acid took place on May 15 and 16,1997. The treatment system operated
on both PW-A and PW-B between May 2-6,1997, and on PW-A only May 20-27,
1997 before mechanical difficulties necessitated a shut down.

January-April 1997
System did not operate while undergoing modifications. The injection well was redeveloped
between January 8 through January 10,1997.

December 1996
Average Operational Flow Rate: PW-A 92.9 gpm

PW-B 58.9 gpm
Total Monthly Flow: PW-A 2,542,600 gallons

PW-B 1,610,550 gallons
Days/Month Running: PW-A 16 days

PW-B 16 days
Total Volume Treated to End of Month: 15,992,180 gallons

Comments: The PW-B flow rate was increased to 50 gpm and 60 gpm on December 2 and 10,
1996, respectively. The system was shut down on December 16,1996 due to high
discharge pressure on the injection well. The average monthly flow rate was
calculated over 19 days.
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AMERICAN HYDROGEOLOGY CORPORATION
GROUNDWATER TREATMENT SYSTEM OPERATION SUMMARY

General Signal Corporation
Benteler Automotive, Inc.

9000 E. Michigan Avenue, Galesburg, MI (24-1 136)

November 1996
Average Operational Flow Rate: PW-A 85.9 gpm

PW-B 38.0 gpm
Total Monthly Flow: PW-A 3,091 ,850 gallons

PW-B 1,369,1 10 gallons
Days/Month Running: PW-A 25 days

PW-B 25 days
Total Volume Treated to End of Month: 1 1 ,839,030 gallons

Comments: The system was re-started on November 5, 1996 with PW-A operating at 60 gpm
and PW-B at 40 gpm. The flow rate was adjusted to 90 gpm at PW-A and 30 gpm
at PW-B on November 6, 1996. On November 15, 1996, the flow rate for PW-B
was increased to 40 gpm.

October 1996
Average Operational Flow Rate: PW-A 61.1 gpm

PW-B 29.2 gpm
Total Monthly Flow: PW-A 967,435 gallons

PW-B 462,000 gallons
Days/Month Running: PW-A 1 1 days

PW-B 11 days
Total Volume Treated to End of Month: 7,378,070 gallons

Comments: The groundwater treatment system was re-started on October 14, 1996 by- passing
the carbon units with PW-A operating at 60 gpm and PW-B at 30 gpm. The flow
rate for PW-A was increased on October 25, 1996 to 90 gpm. The system shut
down on October 25, 1996 from high effluent pressure requiring several adjustments
to accomodate the increase in flow rate.

July 1996:
Average Operational Flow Rate: PW-A 54.8 gpm

PW-B 32.2 gpm
Total Monthly Flow: PW-A 2, 1 29,935 gallons

PW-B 1,252,440 gallons
Days/Month Running: PW-A 27 days

PW-B 27 days
Total Volume Treated to End of Month: 5,948,635 gallons

Comments: The carbon units were backwashed on July 1 , 1 996. A telemonitoring system was
installed on July 18, 1996 for remote monitoring. Binding of the carbon media
resulted in high pressures and shut down of the system on July 26, 1996.
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AMERICAN HYDROGEOLOGY CORPORATION
GROUNDWATER TREATMENT SYSTEM OPERATION SUMMARY

General Signal Corporation
Benteler Automotive, Inc.

9000 E. Michigan Avenue, Galesburg, MI (24-1136)

June 1996:
Average Operational Flow Rate: PW-A 53.2 gpm

PW-B 21.4 gpm
Total Monthly Flow: PW-A 1,761,830 gallons

PW-B 400,730 gallons
Days/Month Running: PW-A 26 days

PW-B 16 days
Total Volume Treated to End of Month: 2,566,260 gallons

Comments: Groundwater recovery from PW-B began on June 10, 1996 at a pumping rate of
approximately 10 gpm. The flow rate for PW-B was increased to approximately 20
gpm on June 17,1996 and to approximately 30 gpm on June 24, 1996. The system
was down for 4 days during the month due to high water levels in the purge well
sump and high sediment filter pressure. Minor system adjustments were performed
including installation of a drop pipe for the pressure relief valves and raising the float
switch in the purge well sump. Sediment filters were replaced twice during the
month.

May 1996:
Average Operational Flow Rate: PW-A 56.1 gpm

PW-B 0 gpm
Total Monthly Flow: PW-A 403,700 gallons

PW-B 0 gallons
Days/Month Running: PW-A 5 days

PW-B 0 days
Total Volume Treated to End of Month: 403,700 gallons

Comments: Groundwater recovery from PW-A began on May 23, 1996. The system was down
for 3 days during the month due to high water levels in the purge well sump.
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Graph 1
PW-A Effluent Concentrations vs. Time
General Signal Corporation, #24-1136

9000 East Michigan Avenue, Galesburg, MI
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Note: Analytical results recorded as zero were reported as less than the method detection limits.



Graph 2
PW-B Effluent Concentrations vs. Time
General Signal Corporation, #24-1136

9000 East Michigan Avenue, Galesburg, MI
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Note: Analytical results recorded as zero were reported as less than the method detection limits.



Graph 3
VOC Concentrations vs. Time - MW-1
General Signal Corporation, #24-1136

9000 East Michigan Avenue, Galesburg, MI
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Note: Analytical results recorded as zero were reported as less than the method detection limits.



Graph 4
VOC Concentrations vs. Time - MW-2
General Signal Corporation, #24-1136

9000 East Michigan Avenue, Galesburg, MI
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Note: Analytical results recorded as zero were reported as less than the method detection limits.



Graph 5
VOC Concentrations vs. Time - MW-3
General Signal Corporation, #24-1136

9000 East Michigan Avenue, Galesburg, MI
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Note: Analytical results recorded as zero were reported as less than the method detection limits.



Graph 6
VOC Concentrations vs. Time - MW-4
General Signal Corporation, #24-1136

9000 East Michigan Avenue, Galesburg, MI

1,200

Total VOCs

Vinyl Chloride

0

Jan-87 Jan-88 Jan-89 Jan-90 Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00

Time

Note: Analytical results recorded as zero were reported as less than the method detection limits.



Graph 7
VOC Concentrations vs. Time - MW-7s
General Signal Corporation, #24-1136

9000 East Michigan Avenue, Galesburg, MI
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Note: Analytical results recorded as zero were reported as less than the method detection limits.



Graph 8
VOC Concentrations vs. Time - MW-7d
General Signal Corporation, #24-1136

9000 East Michigan Avenue, Galesburg, MI
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Graph 9
VOC Concentrations vs. Time - MW-8s
General Signal Corporation, #24-1136

9000 East Michigan Avenue, Galesburg, MI
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Note: Analytical results recorded as zero were reported as less than the method detection limits.



Graph 10
VOC Concentrations vs. Time - MW-8d
General Signal Corporation, #24-1136

9000 East Michigan Avenue, Galesburg, MI
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Graph 11
VOC Concentrations vs. Time - MW-9s
General Signal Corporation, #24-1136

9000 East Michigan Avenue, Galesburg, MI
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Note: Analytical results recorded as zero were reported as less than the method detection limits.



Graph 12
VOC Concentrations vs. Time - MW-9d
General Signal Corporation, #24-1136

9000 East Michigan Avenue, Galesburg, MI
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Note: Analytical results recorded as zero were reported as less than the method detection limits.



Graph 13
VOC Concentrations vs. Time - MW-lOs
General Signal Corporation, #24-1136

9000 East Michigan Avenue, Galesburg, MI
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Graph 14
VOC Concentrations vs. Time - MW-lOd

General Signal Corporation, #24-1136
9000 East Michigan Avenue, Galesburg, MI

10

3 o '

m
ce

nt
ra

ti
on

 (
^g

/

>\ 
v

0 "

-a

^
^

-̂*-4L

\
V — -*

i
-+- Total VOCs

—f-PCE

\
Jan-87 Jan-88 Jan-89 Jan-90 Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00

Time

Note: Analytical results recorded as zero were reported as less than the method detection limits.



Graph 15
VOC Concentrations vs. Time - MW-12
General Signal Corporation, #24-1136

9000 East Michigan Avenue, Galesburg, MI
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Note: Analytical results recorded as zero were reported as less than the method detection limits.



Graph 16
VOC Concentrations vs. Time - MW-14s
General Signal Corporation, #24-1136

9000 East Michigan Avenue, Galesburg, MI
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Graph 17
VOC Concentrations vs. Time - MW-15s
General Signal Corporation, #24-1136

9000 East Michigan Avenue, Galesburg, MI
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Note: Analytical results recorded as zero were reported as less than the method detection limits.



Graph 18
VOC Concentrations vs. Time - MW-15d

General Signal Corporation, #24-1136
9000 East Michigan Avenue, Galesburg, MI
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Note: Analytical results recorded as zero were reported as less than the method detection limits.



Graph 19
VOC Concentrations vs. Time - MW-17
General Signal Corporation, #24-1136

9000 East Michigan Avenue, Galesburg, MI
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Graph 20
VOC Concentrations vs. Time - MW-19
General Signal Corporation, #24-1136

9000 East Michigan Avenue, Galesburg, MI
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Note: Analytical results recorded as zero were reported as less than the method detection limits.
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Graph 22
VOC Concentrations vs. Time - MW-20d

General Signal Corporation, #24-1136
9000 East Michigan Avenue, Galesburg, MI
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Graph 23
VOC Concentrations vs. Time - MW-21s
General Signal Corporation, #24-1136

9000 East Michigan Avenue, Galesburg, MI
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Time

Note: Analytical results recorded as zero were reported as less than the method detection limits.



Graph 24
VOC Concentrations vs. Time - MW-21d

General Signal Corporation, #24-1136
9000 East Michigan Avenue, Galesburg, MI

Jan-87 Jan-88 Jan-89 Jan-90 Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Jan-01 Jan-02 Jan-03

Time

Note: Analytical results recorded as zero were reported as less than the method detection limits.
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Graph 25
Monitor Well Hydrographs

General Signal Corporation, #24-1136
9000 East Michigan Avenue, Galesburg, MI
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APPENDIX E

BORING/MONITOR WELL LOGS

recycled paper



JOB NUMBER #0191-1737 Hydreco UnJLL,

BORING NUMBER B-l TOTAL DEPTH 26' . S.W.L. (BSL)

Sample •
Number

-

From 0 to 26
Feet

0 - 1.5

1.5 - 4

4 - 6

6-8

8-20

20 - 26

-v .

.Lithologic Description

ASPHALT & GRAVEL FILL

SAND; med. -coarse and fine gravel .w/ small amount of

clay, somewhat moist, dk. brown-black

SAND; med. -coarse and fine gravel, moist, brown

SAND; fine-med. and seme fine-coarse gravel, moist,

It. brown

SAND; med. -coarse and fine grave, very moist, It.

brown

SAND; coarse and fine-med. gravel, saturated, brown

screened interval = 16.8 - 24.8 feet BGL

8-foot #7 slot stainless steel screen

17 feet of 2-inch galvanized casing

bentonite slurry grout injected into borehole frcm

approximately 15 feet BGL to surface

Split-Spoon Samples

#1; 0-2 feet BGL

#2; 4 - 6 feet BGL

#3; 9 - 11 feet BGL

#4; 14 - 16 feet BGL

#5; 19 - 21 feet BGL

J&E5S24 - 26 feet BGL

i

till

I I I

•Piezometer: D Screen Pipe. Total Depth (BGL) 24.8'



JOB NUMBER #0191-1737 Hydreco DATE March 25,

BORING NUMBER B-2 TOTAL DEPTH 26' S.W.L. (BGL)

Sanple
Number

From 0 to 26
Feet

0 - 0.3

0.3 - 3

3-14
~

14 - 26

-

T.

.Lithologic Description

ASPHALT

CLAY & GRAVEL; fine-med., possibly fill material, dk.

reddish brown •',

SAND; fine-med. and occasional fine-med. gravel,

moist to very moist, It. brown

SAND; coarse and fine-med. gravel, subrounded,

materials are coarsening w/depth, moist to saturated,

It. brown, saturation noted in cuttings at approxi-

mately 20 feet BGL

screened interval = 19.5 - 24.5 feet BGL

5-foot #7 slot stainless steel screen

19 feet of 2-inch galvanized casing

bentonite slurry grout injected into borehole from

approximately 19 feet BGL to surface

Split-Spoon Samples

Sl; 0 - 2 feet BGL

#2; 4-6 feet BGL

#3; 9 - 11 feet BGL

§4; 14 - 16 feet BGL

#5; 19 - 21 feet BGL

f£̂ =24 - 26 feet BGL

•Piezometer: O Screen Pipe. Total Depth (BGL) 24.5'



JOB NUMBER #0191-1737 Hydreco DA'i'b

BORING NUMBER B-3 TOTAL DEPTH 26* S.W.L. (BGL)

Sample
Number

From 0 to 26
Feet

0 - 3

3-20

20 - 26

-v -

1
-Lithologic Description

CLAY; w/med. sand and seme fine gravel, dk. brown.

appears to have been the ba$e to some sort of settling

basin •',

SAND; med. -fine and very fine-fine gravel w/ occasional

large gravel, moist, It. brown, first foot was

greenish-gray in color, saturation noted in cuttings

at 20 feet BGL

SAND; coarse and fine gravel. It. brown

screened interval = 19.4 - 24.4 feet BGL

5-foot #7 slot stainless steel screen

22.5 feet of 2-inch galvanized casing

bentonite slurry grout injected into borehole from

approximately 17 feet BGL to surface
•

Split-Spoon Samples

#1; 0 - 2 feet BGL

#2; 4 - 6 feet BGL . :

#3; 9 - 11 feet BGL

§4; 14 - 16 feet BGL

#5; 19 - 21 feet BGL

#6; 24 - 26 feet BGL

-S£Sr%-: • ^ .-

Piezometer: Screen Pipe. Total Depth



JOB NUMBER #0191-1737 Hydreco DATE

BORING NUMBER B-4 TOTAL DEPTH 26' S.W.L. (BGL)

Sample
Number

From 0 to 26
Feet

0-2

2 - 3

3-20

20 - 26

..

-i_

-Lithologic Description

TOPSOIL; humus w/much fine sand and silt w/occasional

fine gravel, moist, dk. brown
i

SAND; coarse and fine gravel, moist. It. brown

SAND; very fine-med. w/occasional small gravel,

sand coarsens w/depth, moist, It. brown, saturation

noted in cuttings at 20 feet BGL

SAND; med. -coarse and very fine-med. gravel, brown

screened interval = 19.8 - 24.8 feet BGL

5-foot #7 slot stainless steel screen

22 feet of 2-inch galvanized casing

bentonite slurry grout injected into borehole from

approximately 17 feet BGL to surface

Split-Spoon Samples

Jfl; 0 - 2 feet BGL

#2; 4 - 6 feet BGL

. £3; 9-11 feet BGL

£4; 14 - 16 feet BGL

S5; 19 - 21 feet BGL

£6; 24 - 26 feet BGL

:SE=-- - -

Piezometer: D Screen Pipe. Total Depth fBGLl 24.8'



BORING/WELL LOG DATA
KECK CONSULTING SERVICES, INC.

PROJECT" #0191-1737 Hydreco

LOCATION' Galesburg, Michigan

DRILLING METHOD: Screened Auger

TOTAL DEPTH DRILLED: 50 feet BGL

GROUND ELEVATION: 100 feet

GROUT TYPE/QUANTITY: bentonite slurry/2 bags
3 0 - 3 8 feet BGL and 15

GROUT INTERVAL(S): feet BGL to surface

DEPTH TO WATER: 19.2 feet BGL (9/3/87)
d - 80.75 feet (9/3/B7)

WATER LEVEL ELEVATION: s _ 80.75 feet (9/3/87)

WELL/BORING No.« 5s&d

DATE DRILLED." August 19, 1987

CASING TYPE/DIA.: 2-inch I.D. galvanized
dj- 21 feet

TOTAL CASING: s '- 21 feet
d - 102.88 feet

T.O.C. ELEVATION: s _ 102.04 feet

SPRFFN TYPF/lnjnH. d ~ t? Sl°t/3 feet SS
SCREEN TYPE/LENGTH. g _ ^ sIot/5 feet ss

SCREENED INTERVAL: d ~ 45 ~ 48 feet BGL .bLKthNLU INItRYAL s _ 18 _ 23 feet BGL

GRAVEL PACK TYPE: natural
d - 38 - 48 feet BGL

GRAVEL PACK INTERVAL s - 15 - 30 feet BGL

STATIC WATER LEVEL: s~-~2l!29'^A1E: 9/3/87

REMARKS" Nested wells in same borehole.

• •

LOGGED BYi Paul D. French

DEPTH

0-1.5

1.5-2

2-8

8-48

48-50

19-24

29-34

38-43

H2D/SDIL
SAMPLE

SAS#1

SAS#2

SAS#3

SIGNATURE:

FORMATION DESCRIPTION

TOPSOIL; organc, sandy w/occasional med. gravel at 1.5 feet

CLAY; w/fine-med. gravel

SAND; fine-med. and fine-coarse gravel, subrounded to well rounded,

moist, pale reddish-brown

SAND; med. -coarse w/ abundant fines and fine-med. gravel, cobbles

noted at 40 feet, coarsengin w/depth to very sand sand and fine

gravel from 30 tg^p&-feet, saturated at 19 feet. It. brown

CLAY; very tight w/ coarse sand and fine gravel, gray

fair development

fair development - black very fine sand noted, excellent evacuation

with 4 -inch pump

excellent development - excellent evacuation with 4-inch pump



BORING/WELL LOG DATA
KECK CONSULTING SERVICES, INC.

PROJECTi #0191-1737 Hydreco VELL/BORING No.i 6s&d

LOCATION' Galesburg, Michigan DATE DRILLED' August 20, 1987

DRILLING METHOD: Screened Auger CASING TYPE/DlAj 2-inch I.D. galvanized

TOTAL DEPTH DRILLED: 48 feet BGL
d t- 48 feet

TOTAL CASING: s _• 21 feet

GROUND ELEVATION: 99 feet T.O.C. ELEVATION:
d - 101.64 feet
s - 100.74 feet

GROUT TYPE/QUANTITY: bentonite slurry/2 bags SPPFFKI TYPF/lFWrrW- d ~ #7 slot/3 feet SS
SCREEN TYPE/LENGTH. s _ #? slof./5 ., „

30 - 38 feet BGL and 15
GROUT INTERVAL(S): feet BGL to surface SCREENED INTERVAL

d - 45 - 48 feet BGL
s - 19 - 24 feet BGL

DEPTH TO WATER: 18.4 feet BGL (9/3/87) GRAVEL PACK-TYPE: natural
d - 80.60 feet (9/3/87)

WATER LEVEL ELEVATION: s _ 80.65 feet (9/3/87) GRAVEL PACK INTERVAL
d - 38 - 48 feet BGL
s - 15 - 30 feet BGL

STATIC WATER LEVEL
d - 21.04'

DATE: 9/3/87

REMARKS' Nested wells in same borehole.

LOGGED BY; Paul D. French SIGNATURE!

DEPTH
H20/SOIL
SAMPLE FORMATION DESCRIPTION

0-1 TOPSOIL; humus, dk, brown, sandy

1-3 CLAY; w/fine-coarse sand and -fine-med. gravel

3-7 SAND; fine-coarse and fine-med. gravel, pale reddish-brown

7-45 SAND; fine-coarse and fine gravel, moist at 5 feet, cobbles noted

at 39 feet, saturation at 18 feet, It. brown

45-48 SAND; very coarse, fine gravel and cobbles, It. brown

48-50 CLAY; very .tight̂ /coarse sand-and fine gravel, gray

19-24 SAS#1 excellent evacuation - developed with KCS pump

29-34 SAS#2 moderate development - excellent evacuation

39-44 SAS#3 poor development - poor evacuation - poor sample



BORING/WELL LOG DATA
KECK CONSULTING SERVICES, INC.

PROJECT' #0191-1737 Hydreco

LOCATION' Galesburg, Michigan

DRILLING METHOD: Screened Auger

TOTAL DEPTH DRILLED: 53 feet BGL

GROUND ELEVATION:

GROUT TYPE/QUANTITY: .bentonite slurry/2 bags
3 0 - 4 3 feet BGL and 14

GROUT INTERVAL®: feet to surface

DEPTH TO WATER: 18.4 feet BGL (9/3/87)
d - 80.69 feet (9/3/87)

WATER LEVEL ELEVATION: s _ 80.68 feet (9/3/87)

WELL/BORING No.' 7s&d

DATE DRILLED August 21, 1987

CASING TYPE/DIA.: 12-inch l.D. galvanized

TOTAL CASING: * I- * f^
d - 101.79 feet

T.O.C. ELEVATION: s _ 101.04 feet

SCREEN TYPFAFNGTH- d " *? Sl°t/3 fe£t SS
SCREEN TYPE/LENGTH. s _ #? slot/5 feet ss

SCREENED INTERVAL 3 I 16 I 21 feet IGL "

GRAVEL PACK TYPE: natural
d - 43 - 53 feet BGL

GRAVEL PACK INTERVAL s _ 14 _ 30 feet ̂

STATIC WATER LEVEL ̂ o " 36 ' DATE: 9/3/87

REMARKS' Nested wells in same borehole.

LOGGED BY' Paul D. French

DEPTH

0-1

1-3

3-47 '

47-53

53

19-24

29-34

39-44

H20/SQIL
SAMPLE

SAS#1

SAS#2

SAS#3

SIGNATURE'

FORMATION DESCRIPTION

TOPSOIL; humus, sandy, black

SILT & CLAY; w/fine gravel

SAND; fine-med. and fine gravel, sand coarsening w/depth to med.-

very coarse and fine-med. gravel, cobbles noted at 40 feet, It.

brown

SILT; noted by drilling characteristics

CLAY •*. . .;53s5=--- • * --

added water - develoepd with KCS pump

poor development - added water - poor evacuation

poor development - added water - used KCS pump



BORING/WELL LOG DATA
KECK CONSULTING SERVICES. INC.

PROJECT' #0191-1737 Hydreco

LOCATION' Galesburg, Michigan

DRILLING METHOD: Screened Auger

TOTAL DEPTH DRILLED: 49 feet BGL

GROUND ELEVATION: .98.6 feet

GROUT TYPE/QUANTITY: bentonite slurry/2 bags
30 - 38 feet BGL and 15

GROUT INTERVAL®: f eet to surf ace

DEPTH TO WATER: 18 feet BGL (9/3/87)
d - au.bl feet (9/3/87)

WATER LEVEL ELEVATION: s - 80.61 feet (9/3/87)

VELL/BORING No.« 8s&d

DATE DRILLED- August 24, 1987

CASING TYPE/DIA.: ; 2-inch I.D. galvanized
d. - 48 feet

TOTAL CASING: s',_ 27 feet

T.0.a EUVAM: J I Jjg^l ££
d - §7 slot/3 feet SS

SCREEN TYPE/IENGTH: s _ #7 slot/3 feet ss

SCREENED INTERVAL s - 24 I 2? feet IS "

GRAVEL PACK TYPE: natural
d - 38 - 48 test HGL

GRAVEL PACK INTERVAL s - 15 - 30 feet BGL
d-20.041

STATIC WATER LEVEL S_i9.80' DATL< 9/3/87

REMARKS' Nested wells in same borehole.

LOGGED BY' Paul D. French

DEPTH

1-1.5

1.5-3

3-7.5

7.5-41

41-49

49

29-34

H2D/SOIL
SAMPLE

SAS#1

SIGNATURE'

FORMATION DESCRIPTION

TOPSOIL; humus, dk. brown

CLAY; w/fine gravel, brown

SAND; fine-med. w/ small coarse fraction and fine gravel, pale
reddish-brown
SAND; fine-coarse and fine-med. gravel, sand coarsening w/depth,
saturated noted at 18 feet, cobbles noted at 30 feet and below 41
feet .̂ . ^^=-..
SAND; coarse and fine-med. gravel
CLAY

Ttoderate to poor development



BORING/WELL LULr L»AJLA
KECK CONSULTING SERVICES, INC.

PROJECT! #0191-1737 Hydreco

LOCATION' Galesburg, Michigan

DRILLING METHOD: Screened Auger

TOTAL DEPTH DRILLED: 39 feet BGL

GROUND ELEVATION: 97-2 feet

GROUT TYPE/QUANTITY: bentonite slurry/2 bags

rr,.,™ „,/,.> 30 - 33 feSt BGL and 15

GROUT INTERVAL®: fee, to surfacft

DEPTH TO WATER: 16.6 feet BGL
d - 80.51 feet (9/3/87)

WATER LEVEL ELEVATION: s - 80.50 feet (9/3/87)

WELL/BORING No.i gs&d

DATE DRILLED) August 25, 1987

CASING TYPE/DIA.: \ 2-inch I.D. galvanized
d,- 39 reet

TOTAL CASING: s'._ 27 feet

T.O.C. ELEVATION: 2 I 97 i 07 fett

SCREEN lYPE/lENGTH: * I £ ̂ /3 feet SS
SS

d - 36 - 39 feet BGL
SCREENED INTERVAL s - 24 - 27 feet BGL *

GRAVEL PACK TYPE: natural
d - 33 - 39 feet BGL

GRAVEL PACK INTERVAL s - 15 - 30 feet BGL
d-19-141

STATIC WATER LEVEL: s_18_ 57. DATE.- 9/3/87

REMARKS' Nested wells in same borehole.
-

LOGGED BYi Paul D. French

DEPTH

0-1.5

1.5-2

2-6

6-39

39

29-34

HEO/SDIL
SAMPLE

SAS#1

SIGNATURE'

FORMATION DESCRIPTION

TOPSOIL; humus, sandy, dk. brown

CLAY; w/med. sand and f June gravel

SAND; fine-coarse and fine-med. gravel, pale reddish-brown

SAND; fine-coarse and fine-med. gravel w/occasional cobbles, It.

brown, sand coarsens w/depth

CLAY; gray, silty w/scme coarse sand

-X •=^3£=--: -: :

poor development - poor evacuation - poor sample



BORING/WELL LOG DATA
KECK CONSULTING SERVICES. INC.

PROJECTi #0191-1737 Hydreco

LOCATION' Galesburg, Michigan

DRILLING METHOD: Screened Auger

TOTAL DEPTH DRILLED: 38 feet BGL

GROUND ELEVATION: 96.8 feet

GROUT TYPE/QUANTITY: bentonite slurry /2 bags
, . 3 0 - 3 2 feet BGL and 15

GROUT INTERVAL(S): feet to surface

DEPTH TO WATER: 16.2 feet BGL (9/3/87)
d - 80.55 feet (9/3/87)

WATER LEVEL ELEVATION: s _ 80.55 feet (9/3/87)

;.,

VELL/BORING No.i lOs&d

DATE DRILLED' August 26, 1987

CASING TYPE/DIA.: ;2-inch I.D. galvanized
d - 38 feet

TOTAL CASING: s _• 27 feet

d - 99.56 feet
T.O.C. ELEVATION: s _ 49>31 feet

A d - #7 slot/3 feet SS
SCREEN TYPE/LENGTH s _ #? slot/3 feet ss

SCREENED INTERVAL * I ll - ll feet BGL "

GRAVEL PACK TYPE: natural
d - 32 - 38 feet BGL

GRAVEL PACK INTERVAL s _ 15 _ 30 feet ̂

STATIC WATER LEVEL Sli8!76' DATE- 9/3/87 -

REMARKS' Nested wells in same borehole.
• "̂

LOGGED BY' Paul D. French

DEPTH

1-1.5

1.5-6

6-38

38

29-34

H20/SQIL
SAMPLE

SAS#1

SIGNATURE'

FORMATION DESCRIPTION

TOPSOIL; humus, sandy, dk. brown

SAND; fine-coarse and fine-med. gravel w/soroe silt, pale reddish-

brown

SAND; fine-med. and fine gravel, sand and gravel fraction coarsening

w/depth, large cobble at 35 feet -

CLAY; gray w/scme coarse sand and fine gravel

-v ' :~^g^-^ ~ .-
poor development - poor evacuation



BORING/WELL LOG DATA
KECK CONSULTING SERVICES, INC.

PROJECT! #0191-1737 Hydreco

LOCATION! Galesburg, Michigan

DRILLING METHOD: Screened Auger

TOTAL DEPTH DRILLED: 36 feet BGL

GROUND ELEVATION: -95.8 feet

GROUT TYPE/QUANTITY: bentonite slurry /2 bags

GROUT INTERVAL(S): surface to 15 feet BGL

DEPTH TO WATER: 15.5 feet BGL (9/3/87)

WATER LEVEL ELEVATION: 80.40 (9/3/87)

VELL/BORING No.! n

DATE DRILLED' August 27, 1987

CASING TYPE/DIA.: '.2-inch I.D. galvanized

TOTAL CASING: 27 'feet

T.O.C. ELEVATION: 93.13 feet

SCREEN TYPE/LENGTH: #7 slot/ 3 feet SS

SCREENED INTERVAL 24 - 27 feet BGL

GRAVEL PACK TYPE: natural

GRAVEL PACK INTERVAL: 15 - 36 feet BGL

STATIC WATER LEVEL: 17.73 feet DATE- 9/3/87

REMARKS!

LOGGED BY) Paul D. French

DEPTH

0-1.5

1.5-4

4-5

5-19
19-36

36

29-34

H2D/SOIL
SAMPLE

SIGNATURE'

FORMATION DESCRIPTION

TOPSOIL; humus, sandy, dk. brown

SAND; fine-med. w/small coarse fraction and fine-med. gravel, pale

reddish-brown

CLAY; w/some med. sand and fine gravel, brown

SAND; fine-med. and fine-med. gravel and cobbles
SAND; coarse and fine gravel, occasional cobbles at 36 feet, well

roundecS. grave l-LSSS^ • •= •

CLAY

good development



BORING/WELL LOG DATA
KECK CONSULTING SERVICES, INC.

PROJECT' #0191-1737 Hydreco

LOCATION! Galesburg, Michigan

DRILLING METHOD: Screened Auger

TOTAL DEPTH DRILLED: 40 feet BGL

GROUND ELEVATION: 94.8 feet

GROUT TYPE/QUANTITY: bentonite slurry/2 "bags*--

GROUT INTERVAL(S): surface to 15 feet BGL

DEPTH TO WATER: 14.7 feet BGL (9/3/87)

WATER LEVEL ELEVATION: 80.15 feet (9/3/87)

WELL/BORING No.i 12

DATE DRILLED' August 28, 1987

CASING TYPE/DIA.: '.2-inch I.D. galvanized

TOTAL CASING: 27'feet

T.O.C. ELEVATION: 96.98 feet

^SCREEN TYPE/LENGTH: #7 slot/3 feet SS

SCREENED INTERVAL 24 - 27 feet BGL

GRAVEL PACK TYPE: natural

GRAVEL PACK INTERVAL 15 _ 40 feet BGL

STATIC WATER LEVEL 16.88 feet DAT&J3/3/87

REMARKS'

LOGGED BY' Paul D. French

DEPTH

0-1.5

1.5-3

3-19

19-37

37-40

40

29-34

H20/SDIL
SAMPLE

SAS#1

SIGNATURE'

FORMATION DESCRIPTION

TOPSOIL; humus, sandy, dk. brown

CLAY; w/fine sand, pale reddish-brown

SAND; fine-med. and fine-med. gravel

SAND; med. -coarse and fine-med. cobbles at 33 feet

SILT; noted by drilling characteristics

CLAY; gray w/some med. sand and fine gravel

->. . .1Ŝ =- -: '

developed with KCS pump



BORING/WELL LOG DATA
KECK CONSULTING SERVICES. IXC.

PROJECT' #0191-1737 Hydreco

LOCATION' Galesburg, Michigan

DRILLING METHOD: Screened Auger

TOTAL DEPTH DRILLED: 39.5 feet BGL

GROUND ELEVATION: .-94.60 feet

GROUT TYPE/QUANTITY: bentonite slurry/30 gal.

GROUT INTERVAL(S): 0 - 1 8 feet BGL

DEPTH TO WATER: 14 feet BGL

WATER LEVEL ELEVATION: NA

WELL/BORING No.: CW-13s&d

DATE DRILLED. October 14, 1987

CASING TYPE/DIA.: 2-inch I.D. galvanized
d - 39 feet

TOTAL CASING: s _ 25 feet

T.O.C. EtOAIHtt f I J™' l~t

SCREO, mAENGW J I £ ™',33 £S S
d - 35 - 38 feet BGL -

SCREENED INTERVAL s _ 22 _ 25 feet BGL

GRAVEL PACK TYPE: natural

GRAVEL PACK INTERVAL-

STATIC WATER LEVEL: NA DATE-

REMARKS' .

LOGGED^"?1- Jeffrey D. Pincumbe

DEPTH

0-2'

2-3'

3-5'

5-38 '

38-39.5'

29-24'

H20/SOIL
SAMPLE

water

SIGNATURE!

FORMATION DESCRIPTION

TOPSOIL; silty loam

SAND; med. -coarse, brown w/gravel

SAND; med., brown

SAND; coarse w/gravel, brown

CLAY; brown w/sand and gravel

good development^^7-' ~ -'

• •



BORING/WELL LOG DATA
KECK CONSULTING SERVICES. INC.

PROJECT' #0191-1737 Hydreco

LOCATION' Galesburg, Michigan

DRILLING METHOD: Screened Auger

TOTAL DEPTH DRILLED: 38 feet BGL

GROUND ELEVATION: .93.5 feet

GROUT TYPE/QUANTITY: bentonite slurry/30 gal

GROUT INTERVAL(S): 0 - 1 8 feet BGL

DEPTH TO WATER: 14 feet BGL
-G - 79.43 feet ( 10/26/87 J

WATER LEVEL aEVATlON: s _ 79.40 feet a0 726/87]

VELL/BORING No.! OW-14s&d

DATE DRILLED' October 14, 1987

CASING TYPE/DIA.: • 2-inch I.D. galvanized

TOTAL C** J *% *£ '

T.O.C. ELEVAW ^ I %£ *%

SCREEN mAENcw* : ;?SS« ss S
SCREENED «RVAU « I * I ^ *S S '

GRAVEL PACK TYPE: natural

GRAVEL PACK INTERVAL-

STATIC WATER LEVEL s I 16" 63, DATE-io/26/87

REMARKS'

LOGGED BY: Jeffrey D. Pincumbe

DEPTH

0-3'

3-37'

37-38'

27-32'

H20/SDIL
SAMPLE

water

SIGNATURED

FORMATION DESCRIPTION

TOPSOIL; silty loam

SAND; coarse w/gravel, brown -

CLAY; till, gray

good development

-*. . .:57^s=--- - •



BORING/WELL LOG DATA
KECK CONSULTING SERVICES, INC.

PROJECT' #0191-1737 Hydreco

LOCATION' Galesburg, Michigan

DRILLING METHOD: Screened Auger

TOTAL DEPTH DRILLED: 37 feet BGL

GROUND ELEVATION: .93.6 faet

GROUT TYPE/QUANTITY: bentonite slurry /30 gal.

GROUT INTERVAL(S): 0 - 1 8 feet BGL

DEPTH TO WATER: 14 feet BGL

WATER LEVEL ELEVATION: t - ll'.ll felt (10/26/87;

VELL/BORING No.' OW-15s&d

DATE DRILLED! October 16, 1987

CASING TYPE/DIA.: <2-inch I.D. galvanized"

™»**:i-%z£
d - 96.89 feet

T.O.C. ELEVATION: s _ 96.38 feet

d - #7 slot/3 feet SS
SCREEN TYPE/LENGTH: s _ #7 slot)3 feet ss

d - 33 - 36 feet BGL
SCREENED INTERVAL s _ 22 _ 25 feet BGL '

GRAVEL PACK TYPE: natural

GRAVEL PACK INTERVAL:
d - 17.06 '

STATIC WATER LEVEL s _ 17.57' DATE- 10/26/87

REMARKS!

LOGGED BYs Jeffrey D. Pincumbe

DEPTH

0-2'

2-36'

36-37'

37-32'

H20/SOIL
SAMPLE

water

SIGNATURE:

FORMATION DESCRIPTION

TOPSOIL; silty loam

SAND; med. -coarse, brown

CLAY; till, gray

good development

-*. . 'jrfv^-- - r



BORING/WELL LOG DATA
KECK CONSULTING SERVICES, INC.

PROJECT' Hydreco

LOCATION' Galesburg, Michigan

DRILLING METHOD: Ho How- Stem Augers

TOTAL DEPTH DRILLED: 85 Feet

GROUND ELEVATION:

GROUT TYPE/QUANTITY: NA

GROUT INTERVAL®: NA

DEPTH TO WATER:

WATER LEVEL ELEVATION:

VELL/BORING No.i OW-16

DATE DRILLED' May 24, 1988

CASING TYPE/DIA.: NA

TOTAL CASING: NA

T.O.C. ELEVATION: NA

SCREEN TYPE/lENGTH: NA

SCREENED INTERVAL NA

GRAVEL PACK TYPE- NA

GRAVEL PACK INTERVAL NA

STATIC WATER LEVEL ' DATE-

REMARKS'

LOGGED BYi James W. Erode, Jr.

DEPTH

0-3.5'

3.5-40' '

40-57'

57-85'

.

Soil
SAMPLE

•

SIGNATURE!

FORMATION DESCRIPTION

TOPSOIL; silty w/some fine-medium sand, brown, moist/dry, cobbles

at 1 foot

SAND; fine-medium-coarse and fine-medium-coarse gravel, medium brown,

saturated at 19 feet , coarsens w/depth

SAND; coarse-very coarse and fine-medium gravel

CLAY; slightly silty, laminated, gray, st iff
*



BORING/WELL LOG DATA
•KECK CONSULTING SERVICES, INC.

PROJECT! Hydreco

LOCATION! Galesburg, Michigan

DRILLING METHOD: Hollow-Stem Augers

TOTAL DEPTH DRILLED: 51 Feet

GROUND ELEVATION: 802.2 Feet

GROUT TYPE/QUANTITY: Bentoni te

GROUT INTERVALS): Surface

DEPTH TO WATER:

WATER LEVEL ELEVATION:

VELL/BORING No.» . OW-17

DATE DRILLEDt May 24-25, 1988

CASING TYPE/DIA.:

TOTAL CASING: 44 Feet

T.O.C. ELEVATION: 806.68 Feet

SCREEN TYPE/LENGTH: 936 #7 Slot

SCREENED INTERVAL: 4 I - 44 Feet BGL

GRAVEL PACK TYPE: Natural Materials

GRAVEL PACK INTERVAL

STATIC WATER LEVEL ' DATE-

REMARKS"

LOGGED BYi

DEPTH

0-2'

2-4'

4-7' '

7-9'

9-15'

15-19'

19-45'

45-47'

47-53'

,/•

Soil
SAMPLE

51-53'

Francis A. Breen, III SIGNATURE!

FORMATION DESCRIPTION

TOPSOIL; silty, fine sand, black

SAND; fine-medium w/abundant clay

SAND; some fine-medium gravel, black

SAND; medium-fine w/some coarser sand and gravel, medium brown, moist

SAND; medium-fine w/some coarser sand and gravel, medium brown, moist ,

w/coarser material , lighter brown color, dry

SAND; fine-medium w/some gravel and trace coarse gravel

SAND; poorly sorted w/gravel and small cobbles, saturation at 19 feet

COBBLES

CLAY

Split-Spoon Sample



BORING/WELL LOG DATA
KECK CONSULTING SERVICES, INC.

PROJECT" Hydreco VELL/BDRING NO.! 18

LOCATION! Galesburg, Michigan DATE DRILLED" September 23, 1988

DRILLING METHOD: Hollow-Stem Auger CASING TYPE/DIA.: Galvanized/2-inch

TOTAL DEPTH DRILLED: 38 Feet TOTAL CASING: 35 Feet

GROUND ELEVATION: T.O.C. ELEVATION: —

GROUT TYPE/QUANTITY: Bentonite SCREEN TYPE/LENGTH:

GROUT INTERVAL(S): 1 4 - 0 Feet SCREENED INTERVAL - 35 - 32 Feet

DEPTH TO WATER: 18 Feet GRAVEL PACK TYPE: Natural

WATER LEVEL ELEVATION: GRAVEL PACK INTERVAL 35 - 14 Feet

STATIC WATER LEVEL DATE:

REMARKS!

LOGGED BYi Kenneth R. Manchester SIGNATURE!

DEPTH
H2D/SOIL
SAMPLE FORMATION DESCRIPTION

0-1 TOPSOIL

1-6 SAND; medium to fine grained w/fine gravel and silt, light brown

6-20 SAND; medium grained, well sorted w/fine to medium gravel.

Saturation at approximately 18 feet

20-38 SAND; medium to coarse grained w/fine to medium gravel



BORING/WELL LOG DATA
KECK CONSULTING SERVICES, INC.

PROJECT! Hydreco

LOCATION! Galesburg, Michigan

DRILLING METHOD: Hollow-Stem Augers

TOTAL DEPTH DRILLED: 37 Feet

GROUND ELEVATION:

GROUT TYPE/QUANTITY: Bentonite

GROUT INTERVAL(S): 16.5 - 0 Feet

DEPTH TO WATER: 18 Feet

WATER LEVEL ELEVATION: ~

VELL/BORING No.' 19

DATE DRILLED" September 23, 1988

CASING TYPE/DIA.: Galvanized/2-inch

TOTAL CASING: 35 Feet

T.O.C. ELEVATION:

SCREEN TYPEAENGTH: f "si^t" re"1

SCREENED INTERVAL 35 - 32 Feet

GRAVEL PACK TYPE' Natural

GRAVEL PACK INTERVAL 35 - 1 6 . 5 Feet

STATIC WATER LEVEL — DATE-

REMARKS'

LOGGED BY' Kenneth R. Manchester

DEPTH

0-1

1-6

6-23 '

23-37

H2D/SDIL
SAMPLE

.

SIGNATURE'

FORMATION DESCRIPTION

TOPSOIL

SAND; fine to medium grained w/f ine to medium gravel and silt, brown

SAND; medium grained w/gravel, light brown, saturation at

approximately 18 feet

SAND; medium to coarse grained w/ f ine to medium gravel



BORING/WELL LOG DATA
KECK CONSULTING SERVICES, INC.

PROJECT- ^clv0co

LOCATION. &,WWvt-

DRILLING METHOD: . (Ueu^U <^

TOTAL DEPTH DRILLED: ^ 4 ^\-

GROUND ELEVATION: —

GROUT TYPE/QUANTITY: |̂ W% "! U-

GROUT INTERVAL(S): iQ - c, Ffxf

DEPTH TO WATER: f 5 p:̂  j-

WATER LEVa ELEVATION: ——

VELL/BORING No.« plj - |

DATE DRILLED' S"/36/<&6

CASING TYPE/DIA.: 6"X b , S W

TOTAL CASING: ^ c '

T.O.C. ELEVATION: x^-

SCREEN TYPE/LENGTH: 6
fr̂ (7f " ?£*

SCREENED INTERVAL "5 3> - 4 1 ̂  (-

GRAVEL PACK TYPE: M>k,^\

GRAVEL PACK INTERVAL ^4 - |0 '

STATIC WATER LEVEL DATE- - •

REMARKS"

LOGGED BY. f^k^r-*^ -

DEPTH

0 -*'

^-4'

^ - M

^-H^

*-iv-H

•'-
. »

•..-.'•!!

H2D/SOIL
SAMPLE

L *-• ~* .••- ...

• r*.

. '.£.,£• '•'£

•

5*ffi£t;'S-.i'.-.

- ' ;

SIGNATURE!

FORMATION DESCRIPTION

Tr- ̂ r-v. 7 t t.-̂  '.VC^ ^rt-KNt. <T c-^ t\ U ̂  rX ( a <L-\CL
' '

5>OA^ -^ ,"-.-C - ^vcrl u_7/J>rr\v\p.. £x^rrxM_Q |. •}- Ii '.-<? L -̂V..̂  .

^> c»=ui___L\\ r_

S^ -̂N/4 f~\.-v\i - iwscl u_s •̂ c '̂vN-e. *vvcA>T^w, 5lAA\̂ s « Co- (3^1 lp.rs>.

(Aa ."U- VKj ,/VT t^^v.

.̂ " ( A i , • a O-o. vj
t 1 M '

•

' ' • • • ' . -

^U-^ ̂ .^ .• • ' . . ' , . .

.:•:... - •'.' . . • ./
t .

',-*•'• .)! • • .f .
• •

''"."' • ' • • • :
^••••-' '. •• ".•..; . . *'**-&* . •

• " . . . -



AMERICAN HYDROGEOLOGY CORPORATION
WELL/BORING LOG
PROJECT #: 24-1136

[
Proiec

Locati

Date!

ILogge

Drilling

Weath

'DEPTH
feet
(bgl)

|

.

1 6:
i ;

m
1 :
1 :

(5-

l :

' 20-

1 ;

25-

—

30-

35 "

{. General Signal Corporation/Benteler Industries wpii/Rnrinn Tn- IW-1 panp

on:

s ) C

dB

Cc

sr (

9000 East Michigan Ave., Galesburg, Michigan Rnrinn n^nth- 42.2'

Drilled:

y w

of 2

January 24, 1996 Rnrir,g niampipr- 24"/16"

Iham K. Hunsberger nriiiinn MPthod- Cable Tool

. Ohio Drilling nriiiinn Payment Bucyrus Erie 60L

Donditi ,n«- Cool, ClOUdy Tnp nf Slnls- 27.0' b.g.l. F

SAMPLE

111 RE
CO

VE
RY PID

•

•

S
T

R
A

T
A

"- -

too °<
0 .0 ]

O O O l
° .<> .

OOOi

V°oi
o'fo0]

O O O i

V°oi0 f° ',
o°.°o0;
On O(

o.o .
OO O|

° .<> .
OflO(

0 .0 .

DESCRIPTION

Sof t black fine to medium SAND and CLAY (Topsoil), trace
fine to medium Gravel Sand and gravel subrounded

-\ Slightly moist Organic /-
-, Soft brown CLAY, trace fine Sand, t race Silt Sand r
\ subrounded Slightly moist /

Loose brown fine to coarse SAND, some fine to medium
~\ Gravel, some Silt/Clay Sand subrounded Slightly moist [~

Loose brown fine to coarse SAND, some fine to coarse
Gravel Sand and gravel subrounded Slightly moist

Loose brown fine to medium SAND, some fine to medium
Gravel, trace Silt/Clay Sand and gravel subrounded
Slightly moist to saturated at ~16'

Fine to coarse SAND and GRAVEL Saturated

Loose brown fine to medium SAND, some fine to medium
Gravel, trace Silt/Clay Sand and gravel subrounded
Saturated

-, Black-brown mottled SAND, SILT, CLAY and PEAT r
\ Saturated /

Loose brown fine to coarse SAND, some fine to medium
Gravel little Silt/Clay Sand and gravel subrounded
Saturated

Loose brown fine to coarse SAND and GRAVEL, trace fine
to medium Cobbles, little Silt/Clay Sand, gravel and cobbles
subrounded Saturated

Loose brown fine to coarse SAND and GRAVEL, some fine to
coarse Cobbles, little Silt/Clay Sand, gravel and cobbles
subrounded Saturated

Jottom nf Slots- 42.01 b.g.l.

WELL CONSTRUCTION
DETAIL

<'

\
\

i

—

/

s

X̂

\

<

<^

1 Cement/Bentonite
Grout

^ Bentonite Chips

Approximate
Saturation

'5 25 ID Black
Steel Well Casing

: Natural Collapse

Stainless Steel
Well Screen (5')

ELEV.
(feet)

-

— 7546

— 7896

— 784 G

— 7746

— 7696

754 6

Notes:



1 AMERICAN HYDROGEOLOGY CORPORATION
- WELL/BORING LOG

«w

.

"
-
m

m

at

in*.

„

«*

PROJECT #: 24-1136

Project: .

DEPTH
feet
(bgl)

40-

45-

50-

55-

60-

65-

-

70-

75

General Signal Corporation/Benteler Industries wpii/Rnrino rn- IW-1

SAMPLE

1§1 RE
CO

VE
RY PID

•

-

-

-

S
T

R
A

T
A

'*'*«-.',
'.o.o'.o.
qo'O

> -'#o -.'

*̂ o''

-I 'I 'I

DESCRIPTION

Soft brown fine to coarse SAND, SILT, and CLAY, little fine
to medium Gravel. Sand and gravel subrounded. Saturated.

Parjp;

WELL CONSTRUCTION
DETAIL

i
12 ĵ- 14" 100 Slot

Stainless Steel
Well Screen HO')

Natural Collapse

2 of 2

ELEV.
(feet)

-

— 759.6

J

— 754.6

— 749.6

— 7446

— 739.6

— 734.6

-

— 729.6

7?4 6
Notes:



AMERICAN HYDROGEOLOGY CORPORATION
WELL/BORING LOG
PROJECT #: 24-1136

I
Projec

Locati

Datet

^Logge
Drilling

Weathe

IDEPTH
feet
(bgl)

1

1 :
V:

V°;
1 :

15-

1 :
1v
1 \
1 "S1 a

I30:
1 :

35

t. General Signal WPii/Rorinn in: PW-B

an:

5 ) C

dB

Cc

>r C

Southwest corner trailer lot Rnrino npnth: 33.1'

Jrilled

y c

8-25-93 Rnring

Christopher L. Jacobs nriiiinn

. Environmental Science and Engineer nriiiing

^HWI™.- * 90' F, sunny Tnn of

SAMPLE

1a °2

1 
1 

RE
CO

VE
RY PID

-

•

i—
cc
1—
to

•O.O'.O.'

Oo Oi
'..o..
.OOOi
5 •..« -.'.
'.OO'O.i

•.b.o'o'i5 .°.<
•Oo'Oi

* •" <
O.o O.I

b'oola. -.^o. ,t
Oo Oi

'.Oo'Oi

*o'*Col

Oo'.O.i

'.Oo'O
».;«>•..
.Oo.Oi

s°i
'.On.Of

DESCRIPTION

-^ ASPHALT ;-
GRAVELY SAND-fine to medium grained,
subangular to subrounded Gravel, very
fine to coarse grained Sand, some Silt,
poorly sorted, loose, slightly moist,
medium brown.

SAND-fine to very coarse grained,
subrounded, some Silt and fine
subrounded Gravel, slightly cohesive,
poorly sorted, loose, moist, gray/brown.

SAND-fine to medium grained,
occasional coarse to very coarse
grained, some fine to medium subrounded
Gravel, moderately sorted, loose, moist
to saturated at 18.0', light brown.

GRAVELY SAND-very fine to medium
grained, subrounded Gravel, fine to
medium subrounded Sand, coarse to
very coarse grained, subangular to
subrounded Sand, poorly sorted, loose,
saturated, light brown mottled.

Diameter:

Method: _

Equipmen

Slots: <

ft 18"

Pagp- 1 of 1

12.25" Hollow Stem Auger

Gus Pech

3.!' b.g.l. Rnttmn nf SlnK- 33.1' b.Q.l.

GAMMA LOG
COUNTS PER MINUTE

0 S § S

<

\

\

\
I

\

\

\

\

WELL CONSTRUCTION
DETAIL

\
\
\
\
\
\
\
\
\

\
\
\

\
\
x,
\
\

I,

^

S
\
\
\
\
\

N
\
S
S
\
\
\
\
S
\
\
\
s

•

—~

«— 24" Manhole

Granular
Bentonite

— 8" ID Black
Steel Casing

Approximate
Saturation

Natural
Collapse

Stainless Steel
Nell Screen,
0.010 slot

ELEV.
(feet)

—

Notes:



AMERICAN HYDROGEOLOGY CORPORATION
WELL/BORING LOG
PROJECT #: 24-1136

prnjorf General Signal WPii/Rnring in: PW-I Pa0«,. j nf 2

Lnrati«rV Rnring nppth: 44.0'

Date (s) Pnllpfl May 26- 198B Rnring niametpr:

, LngcjM Py Frank Breen nriiiing Mpfhnri- HSA

Drilling Co,; nriiiing Equipment-

Weather r™M,r>n«- Tnp nf Slots: 33.0' b.g.l. RnHnm of Riots: 43.0' b.g.l.

1
IDEPTH

feet
(bgl)

I
1

—

-
.

5-
"

.

-

10-

-
.

"
15-

_

-

20-

25-

30-

35

SAMPLE

f—

II™ej

Z
y
8
£

PID

•

•

•

•

i—
<
cc
(f)

g5j©g
vrr&&

DESCRIPTION

TOPSOIL with some Cobbles, black

SAND-fine to medium, with some Gravel, light brown

-

SAND-fine to medium with some medium Gravel and Cobbles
dark brown

WELL CONSTRUCTION
DETAIL

%
\
\
\
\

X
S

\
X

X
s
\

\

X

X

X

s
s
X
\
X

X
X

~

%.
\
\
x
X
X
X
s

\
X
s
\

.̂
X

X

x
X

s
x
\
x
X
s

4

'•• Topsoil

: Bentonite Hole
Plug

4 ID Galvanized
Steel Casing

: Natural Collapse

ELEV.
(feet)

_

-
_

—

"""

_

—

-
_

~*

—
_

-

—

—

—

-

Notes:



AMERICAN HYDROGEOLOGY CORPORATION

1

1

1

1

1

1
m

4M

• WELL/BORING LOG
PROJECT #: 24-1136

,frn,ort General Signal uiPii/Hnnng in- PW-1

1EPTH
feet
(bgl)

;
40-

45-

]
m 50-

1 '

-

-

m

m

m

m

55-

60-

~

65-

70-

15

SAMRE

|

a
l|
«§ RE

CO
VE

RY PID

-

•

S
T

R
A

T
A

E-̂ -E

DESCRIPTION

CLAY grey

Pagp- ? nf ?

WELL CONSTRUCTION
DETAIL

_£

=

4 ID Stainless
Steel Well
Screen

ELEV.
(feet)

-

—

—

—

—

-

—

—

Notes:



1

1

AMERICAN HYDROGEOLOGY CORPORATION
WELL/BORING LOG
PROJECT #: 24-1136

I
Projec

Locat

Date(

Logge

Drilling

Weath

DEPTH
feet
(bgl)

5-

10-

-

15-

"

20 n

25-

30-

J

t. General Signal wpii/Rnrinn Tn- PZ-1

on:

s)l

d E

Cc

?r

Near proposed injection well location Rnrinn npnth- 41.0

Drilled

y: I

• December 19, 1995 Rnring

Donald J. Krug nriiiinn

, • Ohio Drilling nriiiing

-nnHifinnc- Clear, COld, Windy Tnp nf

SAMPLE

I

1
\

t/? ^_

§1

DTS

DTS

DTS

DTS

DTS

RE
CO

VE
RY

-4'

PID

ND.

ND •

ND'

ND

ND

ND

ND

•

«

ND

S
T

R
A

T
A

•» t

' O.O' O.|

.0,0*̂ .1

'Op" O.i

O Q'.O i
?•'••?'•'•
>*'<<£]

>.-.°o.-J

DESCRIPTION

Soft black fine to medium SAND and
CLAY (Topsoil), trace fine to medium

-| Gravel. Sand and gravel subrounded. r
\ Slightly moist. Organic. /

1 Sof t brown CLAY, t race fine Sand, trace f
Silt. Sand subrounded. Slightly moist. /

~| Loose brown fine to coarse SAND, some [~
1 fine to medium Gravel, some Silt/Clay
| Sand subrounded. Slightly moist. j

Loose brown fine to coarse SAND, some
fine to coarse Gravel. Sand and gravel
subrounded. Slightly moist.

Loose brown fine to medium SAND, some
fine to medium Gravel, trace Silt/Clay.
Sand and gravel subrounded. Slightly
moist to saturated at -16'. (19-20'
interval - fine to coarse SAND and
GRAVEL) (23.5-24' interval contained
Sand/Silt/Clay and Peat, black-brown
mottled, saturated.)

Loose brown fine to coarse SAND, some
fine to medium Gravel, little Silt/Clay.
Sand and gravel subrounded.
Saturated.

Loose brown fine to coarse SAND and
GRAVEL, trace fine to medium Cobbles,
trace to little Silt/Clay. Sand, gravel
and cobbles subrounded. Saturated.

Loose brown fine to coarse SAND and
GRAVEL, some fine to coarse Cobbles,
some to little Silt/Clay. Sand, gravel
and cobbles subrounded. Saturated.

Diameter:

Method: _

Equipment

Slots: 1

6"

Cable

Pagp- of 2

Tool

• 22W Bucyrus Erie

0.5' b Hnftnm of Slots: 24.9' b.g.l.

GAMMA LOG
COUNTS PER MINUTE

_. 0 C

1 i s

;
f
\
\

\

(
\
/

/

\
/J

r

X"

X
X
X
x
\
X

X

rJEl

•J-

—*

.1

X

Ŝ

X
X

x̂

•4

CONSTRUCTION
DETAIL

Filter Sand

Bentonite
Chips

1" ID PVC Well
Casing

i Filter Sand

Saturation

I" 10 Slot PVC
Well Screen

' Natural
Collapse

ELEV.
(feet)

-

-

—

-

Notes: DTS - driven tube sample.



1

T
1,Pr«j-M. General Signal

DEPTH
feet

•T (bgl)

1 :
1 40-

1 J

*| 45-

1 ;
*

-
*

Mil

If

-

50-

55-

60^

RC;

70-

75

SAMPLE

a.
UJ
o

\
\

ii
R

EC
O

VE
R

Y

PID

•

-

•

•

•

i-

cci-
w

ooo'
ooo!

> .« J
ooo

ooo'

— - _

AMERICAN HYDROGEOLOGY CORPORATION
WELL/BORING LOG
PROJECT #: 24-1136

Wpll/Rnring in- PZ-1

DESCRIPTION

Soft brown fine to coarse
^AMH/^T I T/PI AY lift lp finp tn mprlinm r-

Gravel Sand and gravel subrounded /
Saturated (Drillers observation 1
Boulder at 41 in Clay/Silt, Did not move /
in attempt to drive sampling tube) /

GAMMA LOG
COUNTS PER MINUTE

8 1 §

I

WELL

Pagp- g nf £

CONSTRUCTION
DETAIL ELEV.

(feet)

-

-

—

-

—

—

-

-

—

-

-

—

—

Notes' DTS - driven tube sample.



AMERICAN HYDROGEOLOGY CORPORATION
WELL/BORING LOG
PROJECT #: 24-1136

Projec

Locati

Date!

Logge

Drilling

Weath

DEPTH
feet
(bgl)

5-

10-

1CID

oc

30-

35

t. General Signal WPii/Rnrina in: MW-20d _ pano- 1

on:

s)[

dB

Cc

51- (

10' West Of HPB-1 Rnrinn Dpnth- 23.0'

Drilled

y c

July 7, 1993 Rnring

Jhnsopher L. Jacobs nriiimn

Environmental Drilling and Services nriiiing

-nndrtinns- Sunny, 85' Tnp nf

SAMPLE

H-
O-

11 RE
CO

VE
RY PID

•

•

-

S
T

R
A

T
A

m

00
* 0°
oo

3°°0

H
3°0>

00

0°°0

3°°0

D0"00

0°\>

00

30°°0

30°0

00

~_~ .̂~

DESCRIPTION

TOPSOIL-SILTY SAND-fine to medium
grained Sand, subrounded, some Clay
and fine to medium subrounded Gravel,
poorly sorted, loose, slightly cohesive,
slightly moist medium brown

SAND-fine to medium grained,
subrounded, occasional subangular,
coarse to very coarse grained Sand,
trace Silt and very fine subangular
Gravel, moderately sorted very loose,
slightly moist, red brown

SANDY GRAVEL-very fine to coarse
subrounded to rounded Gravel, medium
to very coarse grained subangular
Sand, occasional cobbles, some Silt
poorly sorted, very loose, moist to
saturated at ~ 12', red brown mott led

SILTY CLAY, occasional medium grained
Sand, and very fine rounded Gravel,
occasional plant fibers, somewhat
plastic, medium s t i f f , moist, dark gray

Diameter:

Method:

of 1

8.25"

HSA

Equipment:

Slnls- 19.'

MD B-59

4' D.Q.I. Rnttnm nf Slnf «• 22.4' b.g.l.

GAMMA LOG
COUNTS PER MINUTE

>

(

(
^

\

— f

/

Notes: Located at HPB-1. Natural collapse occurred at IB.O', well developed by surging and bailing.

•-

E
\
\

\
\
\
\
\
\

\
\
\
\
\
\
\
\
\
\

\

r<EL

It

.1

&\
\

\
\
\
\
\
\
\

\
\

\
\
\
\
\

\
\

CONSTRUCTION
DETAIL

E Topsoil

Bentonite Hole
Plug

2 ID
Galvanized
Steel Casing

Approximate
Saturation

Quick Gel

2 ID Stainless
Steel Well
Screen

Collapse

ELEV.
(feet)

-

-

—

-

—

-

Gamma Log was complete In the HPB-1 boring.
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AMERICAN HYDROGEOLOGY CORPORATION
WELL/BORING LOG
PROJECT #: 24-1136

Project: .

Location:

Date (s) !

Logged E

Drilling C<

Weather

DEPTH
feet
(bgl)

5-

10-

15-

20-

25-

30-

25

General Signal WPii/Rnnng TD- MW-21d Pano.

735' South of MW-15 Rnrinn neolh- 30.5'

Drilled

y-

July 7, 1993 Rnring

^hnsopher L. Jacobs nriiimn

, • Environmental Drilling and Services Drilling

rnn^mnc- Sunny, 85' -90' Tnn nf

SAMPLE

ii —

X

g"
°5
2*§

27
52
105

RE
CO

VE
RY

0

PID

S
T

R
A

T
A

"" O

oo
* 0°00

= 0°
oo

^ 0C

Of)

* 0°oo
= 0°
00

9 o°
00

=> o°
oo

* 0°OO
= 0°

>°>o

>°s>
00

> 0°
00

= 0°

oo
0 o°
oo

0 o°
00

0 0°
00

0 0°oo
o *°
000 0°oo

o ,o
00

o Oo
oo

0
 0°oo

0 n°

•ErEE

DESCRIPTION

SAND-very fine to medium grained
subrounded, occasional coarse
subangular, some Silt, trace very fine
subrounded to subangular Gravel, poorly
sorted, very loose, slightly moist, red

~\ brown f
SAND-fine to very coarse grained,
subrounded to subangular, some fine
subrounded Gravel, trace Silt, poorly

-. sorted very loose, slightly moist, light r
\ brown /

SANDY GRAVEL, very fine to medium
subrounded Gravel with coarse Gravel,
cobbles and stones at 9 0' very fine to
very coarse subrounded to subangular
Sand, some Silt, very pooly sorted,
loose, moist to saturated at, light brown
mottled

CLAY Drilling observation

Diameter:

Method: _

Equipmen

Slots: '<•

of 1

8.25"

HSA

. MD B-59

>4.0' b.g.l. Rnnnm of slots- 27.0' b.g.l.

GAMMA LOG
COUNTS PER MINUTE

0 1 1 I

<

J

(
/

\

1
/

WELL

3,
\
\
\
\
\
S
\
\
\
\
s;
s
s
s
s
s
s
s
s
s
s
s
V
s
s
s
s
s
s
s

s,

•̂

S
\

\

\

^
\
\

\̂

\

\

s
s
S
S
s
S
S
S
S
s
s
v
s
s
S
s
>
s
s
s

_*

«

CONSTRUCTION
DETAIL

Topsoil

'•••• Bentonite Hole
Plug

2 ID
Galvanized
Steel Casing

Approximate
Saturation

Bentonite
Quick Gel

2 ' ID Stainless
Steel Well
Screen

Natural
Collapse

ELEV.
(feet)

—

—

-

Notes: A Hydropunch sample was taken at 29'-30'. Well was developed by surging and balling.



1
AMERICAN HYDROGEOLOGY CORPORATION

NELL/BORING LOG
PROJECT #: 24-1136

1
1
1
•-t

m

•mi

m

>«•>

Projec

Locatii

Datef

Logge

Drilling

WeathE

DEPTH
feet
(bgl)

5-

10-

15-

20 -n

25-

ofi
OU

35

t. General Signal wpii/Rnrinn in- MW-21s Paf,P. i

jn:

5 ) C

d B

Cc

; rC

735' South Of MW-15 Rnrinn Onlr,- 16.5'

Irllled-

y- C

July 7, 1993 Rnring

,'hrisopher L. Jacobs Driiiino

Environmental Drilling and Services Drilling

Vwlitinns- Sunny, 85' -90' _ Top of

SAMPLE

i11

RE
CO

VE
RY PID

S
T

R
A

T
A

j°'°0

o°:°o
3°-°0

0"06

I€
'•Q 0'-

'.O 0'-

•.QO.

DESCRIPTION

SAND-very fine to medium grained,
subrounded, occasional coarse
subangular, some Silt, trace very fine
subrounded to subangular Gravel, poorly
sorted, very loose, slightly moist, red

~\ brown. /
SAND-fine to very coarse grained,
subrounded to subangular, some fine
subrounded Gravel, trace Silt, poorly

., sorted, very loose, slightly moist, light _
\ brown. /

SANDY GRAVEL, very fine to medium
subrounded Gravel, with coarse Gravel,
cobbles and stones at 9.0', very fine to
very coarse subrounded to subangular
Sand, some Silt, very pooly sorted,
loose, moist to saturated at 11.6 , light
brown mottled.

Diameter:

Method: _

Equipment

Slots: '

of 1

8.25"

HSA

• MD B-59

.6' b.g.l. RoHom nf Rlnis: 14.6' b.g.l.

GAMMA LOG
COUNTS PER MINUTE

0 0 °

J

/

j
\

tr

WELL

2 %
\ \
\ \
\ \
\ >
\ \
\ \
\ ^
s \
s \
\ \

;'; 3 •̂

CONSTRUCTION
DETAIL

Topsoi

'• Bentonite Hole
Plug

2" ID
Galvanized
Steel Casing

Filter Sand

Saturation
2" ID Stainless
Steel Well
Screen

Collapse

ELEV.
(feet)

-

—

Notes: Well was driven an additional U' after grouting to obtain a deeper screened Interval. Developed by surging and balling.
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1

1

1

1

1

AMERICAN HYDROGEOLOGY CORPORATION
WELL/BORING LOG
PROJECT #: 24-1136

Nil

I Projec

Locati

Date!

ILogge

Drilling

Weath

''DEPTH
feet
(bgl)

:
c

inIU

15-

20-

25-

30-

3$

|. General Signal WPII/

on:

5 ) 1

dE

C(

;r

ft 1000' South of MW-13 Rnrir,

Drilled

y-

July 8, 1993 Rnrin

:hnsopher L. Jacobs Driiim

1 - Environmental Drill ng and Services Driiim

Conditions:

SAMPLE

:zi —
a.
£

i

<»<£.

11

7
20
35
41

RE
CO

VE
RY

1.0'

Sunny, 85' - 90' Tnp

PID

;

•

S
T

R
A

T
A

'mSi

~ o"
oo

3 0°
00

» 0°

oo
5 o°
oo

9 o°
00

9 0°

oo
= 0°

oo
* c°
00

3 0°
00= *°
00

0 o°
00» 0°oo

» 0°
Of)

3o

g
g
g
g
of

DESCRIPTION

TOPSOIL-S1LTY SAND, very fine to
medium grained subrounded, occasional
fine subrounded Gravel, trace Clay

1 somewhat cohesive loose, slightly moist,
\ medium brown /

SAND-fine to medium grained,
~\ subrounded occasional coarse to very

1 coarse grained, occasional very fine to
i f ine subrounded Gravel, moderately
1 sorted, very loose, dry, red brown j

SAND-very fine to medium grained,
occasional coarse to very coarse
grained, subrounded, occasional very
fine to fine subrounded Gravel, some
Silt poorly sorted, very loose, slightly
moist, red brown

SANDY GRAVEL, very fine to coarse
subrounded Gravel, fine to coarse
subrounded to subangular Sand, some
cobbles some Silt very poorly sorted,
medium dense, moist to saturated at
11 0', red brown mottled

-» CLAY some Silt occasional fine to very
coarse subrounded to subangular quartz
Sand occasional very fine subrounded
to subangular quartz Gravel, hard but
plastic, moist dark gray /

r

1

[

ring TD: ._ MW-22d pagp.

FlPpth- 19.0'

Diameter:

Method: _

Equipmen

Slots: '

of !

8.25"

HSA

- MO B-59

5.2' b.g.l.

GAMMA LOG
COUNTS PER MINUTE

o i i 1

/
X

<

/
>
)
<>

Bottom of

r

WELL

1
\
\

\
\

\
\

\
\

\
\

\

S
\
\
\
\
\

L

^

2\
\
\
\

ŝ
\
\
\
\

\̂

\
\
\

v
\
w

siniv 18.2' b.g.l.

CONSTRUCTION
DETAIL

1 Topsoi1

PUg

— 2 ID
Galvanized
Steel Casing

Approximate
Saturation

Steel Well
Screen

: Natural
Collapse

ELEV.
(feet)

-

-

—

-

Notes: Well was developed by surging and bailing



AMERICAN HYDROGEOLOGY CORPORATION
WELL/BORING LOG
PROJECT #: 24-1136

-.'reject- General Signal WPii/Rorino in: .. MW-22s Panp. i ni i

1 Location: * 1000' South Of MW-13 Rnrinn Clpplh- 15.6'

}ate {<•) prillprt- July 8, 1993 Rnring niampiPT 8.25"

"f Legged By Chnsopher L. Jacobs drilling Mpthnd: HSA

1 Drillino r« ' Environmental Drilling and Services nriii.nrj Pq,,,pmi»nt: MD B-59

Weather ("nnrti*inn<!- Sunny. 85' - 90' Tnp nf Slots: 12.1' b.g.l. Rnttnm of Slots- 15.6' b.g.l.
««

IQEPTH
feet
w

1
-

1

«f c
1

1 ;
in

Mt' I*'

1

1 :
15-

1 :

' 20-

1 ;

1 :
-i 30-

1 ;
35

SAMPLE

1

°

%Z

*§

>•
cc
£

§cc

PID

.

•

•

•

<t
t-
<
cci—
en

$&,m$an

- e"
oo

0 r.°
oo

y <V

oo
» "«
oo

0

oo
3 0°oo
3 0°oo
a o°
oo

DESCRIPTION

TOPSOIL-SILTY SAND, very fine to
medium grained, subrounded, occasional
fine subrounded Gravel, trace Clay,

~l somewhat cohesive, loose, slightly moist, r
\ medium brown /

SAND-fine to medium grained,
~] subrounded, occasional coarse to very r

1 coarse grained, occasional very fine to /
i fine subrounded Gravel, moderately ,
1 sorted, very loose, dry, red brown j

SAND-very fine to medium grained,
occasional coarse to very coarse
grained, subrounded, occasional very
fine to fine subrounded Gravel, some
Silt, poorly sorted, very loose, slightly
moist, red brown
SANDY GRAVEL, very fine to coarse
subrounded Gravel, fine to coarse
subrounded to subangular Sand, some
cobbles, some Silt, very poorly sorted,
medium dense, moist to saturated at
11 0', red brown mottled

GAMMA LOG
COUNTS PER MINUTE

^ C

O S S bC

/\

(
\

,
\y/

/

X

/
\\

WELL CONSTRUCTION
DETAIL

•-

£
s
\
\
\

\
\
\
[\
\
\
\
\

S,

i —

.._

=

V̂

\
\

i

\
\
\
\

\
\
kr.

•*

: Topsoil

: Bentonite Hole
Plug

2' ID
Galvanized
Steel Casing

- — — Approximate
Saturation

2 ID Stainless
Steel Well
Screen

'• Natural
Collapse

ELEV.
(feet)

-

—

"

-

-

-

—

-

—

-

-

-

-

Notes: Well was developed by surging and balling.



AMERICAN HYDROGEOLOGY CORPORATION
WELL/BORING LOG
PROJECT #: 24-1136

Project- General Signal WPii/Rnnng in- MW-23d paQP. i nf p

L«caV-nn' 400' East of MW~2t Borm9 npT>th' 44-0

Date (S) Drlllori- Julv 8l 1993 Borino Diamplpr 8.25"

Logged BV. Chrisopher L. Jacobs rtniimn Method: _ HSA

Drilling rn • Environmental Drilling and Services Drilling Fquipmpnt: MD B-59

Weather On-M"""*- Sunny- 85' ~ 90' TnP nf Rlnts' 36'9' b'9'L RnHnm nf qin*«' 39-9' b-9-''

DEPTH
feet
(bgl)

_

-

-

!
r
D —

-

;

:
Ih-

1 -

-

?on

?5-

OA

35

SAMPLE

3:

a §i RE
CO

VE
RY PID

•

i—
<
cc
in

&Mr&,
wm
**jL^^^

Of)
0 0°
00

00
^ 0^
00

oo
oo

y _o
oo

0 0°oo
3 0°

D°c°0

3o0o°

oo
oo

0 0°
00

Oo
3 -C
oo
oo
oo

3 0°
00

oo

DESCRIPTION

TOPS01L-SILTY SAND-very fine to
medium grained, occasional coarse
grained, subrounded, some very fine to
fine subrounded Gravel, poorly sorted,
very loose dry, light brown ^_

SAND-fme to medium grained,
occasional coarse grained, subrounded,
some very fine to coarse subrounded
Gravel, some Silt, very poorly sorted
very loose, moist to saturated at 12',
medium brown mottled

SANDY GRAVEL, fine to coarse grained,
subrounded to subangular Sand, t race
Silt and very fine to coarse subrounded
Gravel t race coarse grained, very
poorly sorted, medium dense, moist to
saturated medium brown mottled

GAMMA LOG
COUNTS PER MINUTE

o ° c

/

N.

\
/

/

/

I
J

(

!
/Ii

\iiI}'
\/i

/
<!

\

WELL CONSTRUCTION

r

$
\

\

\

\

\

V

V
s
\

s
v
s,
v
s
s

\

V.
v^

s
\

s

\
\
\
\
\
y
v,
\

^\
\

s,

\

y

"i

\

\

^
s

s

*.;
N
^
>i

s

s

s

N

s

N

t

*
t

t

t

H

DETAIL

! • Topsoil

< Bentonite Hole
Plug

^

^

^

^

^

^

^ Approximate
Saturation

ŵ

^ 2 ID
Galvanized

^ S+eel Casing

^

w

^

^
L

i

^
X i Bentonite
s Quick Gel

^

^

^

t
^

L

^

ELEV.
(feet)

_

~

_

_

-

—

-

-

—

—

—

—

Notes: Well Mas developed by surging and balling.



AMERICAN HYDROGEOLOGY CORPORATION

1

1

"

*
m

m

"

1

*

m

, WELL/BORING LOG
PROJECT #: 24-1136

project- General Signal WPii/Ronng TD: MW-23d

JEPTH
feet

• (bgl)

_

1

-

40-
~

45-

1 \
50 H

]

-
55-

]

' 60-

1 ;

""1 65-

1 J

1

1

1

in .

:
. 75

SAMPLE

i
0_a

__,
x

i — J

i /x/ >

m ̂

DA

44
100

7
43
77
51

RE
CO

VE
RY

1.U

1.4'

PID

•

•

•

h-

cc
t—
CO

00
r> o
OQ

3 .0
on

o o
oo

oo
9 0°

D 0

-—" — '

-".-_-

DESCRIPTION

CLAYEY SILT, some very fine grained
Sand, somewhat cohesive, dense to very
dense, very moist, gray

~i SILTY CLAY, with occasional very n
coarse subrounded to subangular Sand /
and very fine subangular Gravel, plastic, /
s t icky, very moist, gray /

GAMMA LOG
COUNTS PER MINUTE

\

/
(

)

\

V
>\

Notes: Well was developed by surging and balling.

WELL

—

^^

~~~

—

•*

•*

Page: 2 of ?.

CONSTRUCTION
DETAIL

Natural
Collapse

Steel Well
Screen

• Filter Sand

Coliapse

ELEV.
(feet)

—

-

—

_

™

—
_

~

-

;

-

—

-

—

-

-

-



1

1

AMERICAN HYDROGEOLOGY CORPORATION
WELL/BORING LOG
PROJECT #: 24-1136

Pro jec

Locati

Date!

Logge

Drilling

Weathi

DEPTH
feet
(bgl)

5-

10-

15-

20-

25-

30-

.25

t. General Signal Wpii/Rnrinn in- MW-23s Pano.

on:

S ) t

dB

Cc

?r

400' East Of MW-21 Rnrinn Dpnth- 17.0

billed

y c

July 9, 1993 Rnring

Jhrisopher L. Jacobs nriiiinn

, . Environmental Drilling and Services nriiiinn

Conditions:

SAMPLE

£
%

to £2

§|

RE
CO

VE
RY

Sunny, 85' - 90' Tnp nf

Diameter:

Method: _

Equipmen

Slots: '

of 1

8.25"

HSA

•

3.6

PID

:

•

-

S
T

R
A

T
A

m

-a*"
.00.
a-.6o
•Qo'
o.-.ifl
•QQ'

DESCRIPTION

TOPS01L-SILTY SAND-very fine to
medium grained, occasional coarse
grained, subrounded, some very fine to
fine subrounded Gravel, poorly sorted,
very loose, dry, light brown.
SAND-fine to medium grained,
occasional coarse grained, subrounded,
some very fine to coarse subrounded
Gravel, some Silt, very poorly sorted,
very loose, moist to saturated at 12',
medium brown mottled

SANDY GRAVEL, fine to coarse grained,
subrounded to subangular Sand, trace
Silt and very fine to coarse subrounded
Gravel, trace coarse grained, very
poorly sorted, medium dense, moist to

~\ saturated, medium brown mottled. /"

MD B-59

b.g.l.

GAMMA LOG
COUNTS PER MINUTE

0 1 1 1

/
/

1

)

)

\

(

Bottom of

^

WELL

\
\
\
^s
\
\
\
\
\
\
\
\
\
s
is 1

=

\̂

\

'̂s
\
\

i-
\
\
\
\
\
\
\

i>,

qiniv 16.6' b.g.l.

CONSTRUCTION
DETAIL

'•• Topsoil

'•• Bentonite Hole
Plug

2" ID
Galvanized
Steel Casing

'•. Approximate
Saturation

2 ID Stainless
Steel Wel l
Screen

'• Natural
Collapse

ELEV.
(feet)

—

-

—

-

Notes: Hell was developed by surging and balling.
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AMERICAN HYDROGEOLOGY CORPORATION
WELL/BORING LOG
PROJECT #: 24-1136

Projec

Locati

Date(

Logge

Drilling

Weath

DEPTH
feet
(bgl)

cu

10-

15-

20-

?5

30-

35

t. General Signal wpii/Rnnnn in- MW-20s pariB. i

on:

s)[

dB

Cc

jr

5' West Of HPB-1 Rnnnn npnth- 16.3'

Drilled
y: J

July 7, 1993 Rnring

:hnsopher L. Jacobs nriiiinn

, • Environmental Drilling and Services nriiiing

-nnrti»inn<- Sunny, 85' Tnp of

SAMPLE

z
aio
i|
mg

RE
CO

VE
RY PID

-

<
i—
<
cc
i—
(ft

1

- c,—
.00
D 0°
00

» 0°
00

» o°
00

3 o°
00

3 0°oo
» 0°

00
= 0°

oo

DESCRIPTION

TOPSOIL-SILTY SAND-f ine to medium
grained Sand, subrounded, some Clay
and fine to medium subrounded Gravel,
poorly sorted, loose, slightly cohesive,
slightly moist, medium brown
SAND-fine to medium grained
subrounded, occasional subangular,
coarse to very coarse grained Sand,
trace Silt and very fine subangular
Gravel moderately sorted, very loose,
slightly moist, red brown

SANDY GRAVEL-very fine to coarse
subrounded to rounded Gravel, medium
to very coarse grained subangular
Sand, occasional cobbles, some Silt,
poorly sorted very loose, moist to
saturated at ~ 12', red brown mottled

Diameter:

Method: _

Equipmen

Slots: '

of J

8.25"

HSA

- MD B-59

2.8' D.Q.I. Rnttnm nf Rlntv 15.8' b.g.l.

GAMMA LOG
COUNTS PER MINUTE

1 1 1

<>

(

{
/

WELL CONSTRUCTION
DETAIL

% S': Topsoil

\ \
\ S

\ N: Bentonite Hole
\ \ Plug

\ \
s ^ 2 ID

Galvanized
x x Steel Casing
\ S

\ \
\ \
\ s

^ ^

*«-* Approximate
Saturation

3 - 2 ID Stainless
— Steel Well
— Screen

Clnllapsp

ELEV.
(feet)

-

-

-

—

-

-

Notes: Located at HPB-1. Natural Collapse occurred at I0.01, well developed by surging and balling. Sararaa Log was completed In the HPB-1 boring.



AMERICAN HYDROGEOLOGY CORPORATION
WELL/BORING LOG
PROJECT #: 24-1136

Projec

Locati

Datet

ILogge

Drilling

Weath

'DEPTH
feet
(bgl)

ii —

I :
1 C

I ;
in

1 -

1 :
1CID

I ;
' 20-

1 ;

91 —L(J

• 3n
1 .
i
i

! :
35

t. General Signal Wpii/Rnrina ID: HPB #1 Panp.

on:

s)

d E

Cc

sr

490' South Of MW-15 Rnrinn Dpnth: 25.0

Drilled

y

June 29, 1993 Rnring

^hrisopher L. Jacobs nriiiinn

, . Environmental Drilling and Services nriiiing

Conditions: Sunny, 85' Tnp nf

SAMPLE

3C
1 —

j(

ffi{2

11

12
24
22
33

RE
CO

VE
RY

1.0'

PID

•

S
T

R
A

T
A

4f&

- 0"

Oo
» c,°
00

0 0°
00

» 0<>
003 0°
00

5 *0
00

= 0°
On

=> 0°
Oo

= ««
oo

» 0°
oo3 ^o
oo

0
 00
00D
m

00
Oo

b ao
ooo -°

DESCRIPTION

TOPS01L-SILTY SAND-fine to medium
grained Sand, subrounded, some Clay
and fine to medium subrounded Gravel,
poorly sorted, loose, slightly cohesive,
slightly moist, medium brown

SAND-fine to medium grained,
subrounded, occasional subangular,
coarse to very coarse grained Sand,
trace Silt and very fine subangular
Gravel moderately sorted, very loose,
slightly moist, red brown

SANDY GRAVEL-very fine to coarse
subrounded to rounded Gravel, medium
to very coarse grained subangular
Sand occasional cobbles, some Silt,
poorly sorted, very loose, moist to
saturated at fc 12', red brown mottled

SILTY CLAY, occasional medium grained
Sand, and very fine rounded Gravel,
occasional plant fibers, somewhat

r~\ plastic, medium s t i f f , moist , dark gray f

Diameter:

Method. _

Equipment

Slots: I1

of 1

8.25"

HSA

• MD B-59

JA RnHnm nf filntv NA

GAMMA LOG
COUNTS PER MINUTE

o 1 i 1

<

I

\
)

WELL CONSTRUCTION
DETAIL

* Approximate
Saturation

ELEV.
(feet)

—

-

—

-

—

J Notes: Hydropunch sample taken at 19'-20' bgl.



AMERICAN HYDROGEOLOGY CORPORATION
WELL/BORING LOG
PROJECT #: 24-1136

Projec

1 Locatii

Date(

nLogge

Drilling

WeathE

IDEPTH
feet
(bgl)

11
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DESCRIPTION

TOPSOIL-S1LTY SAND-very fine to

fine subrounded Gravel, loose, slightly /
cohesive, slightly moist, dark brown /

-i SAND-fine to very coarse grained, r
| subrounded, some Silt and very fine to ,

medium subrounded Gravel, very loose, \
poorly sorted, slightly moist, medium .

i brown \
SAND-fine to medium grained,
subrounded occasional coarse to very
coarse, trace Silt and very fine to
medium subrounded Gravel, moderately
sorted, very loose, moist, red brown
grading into medium brown

SAND-very fine to coarse grained,
occasional very coarse, subrounded,
some Silt, occasional fine to coarse
subrounded Gravel, poorly to moderately
sorted, medium dense, saturated, medium
brown

SANDY GRAVEL-very fine to coarse
subrounded to subangular Gravel, fine to
very coarse subrounded Sand, some Silt
poorly sorted, medium dense, saturated,
brown/gray mottled

SANDY GRAVEL-very fine to medium
subrounded Gravel, very fine to very
coarse subrounded to subangular Sand,
trace Silt, poorly sorted, loose,
saturated, red brown mottled

SILTY CLAY, occasional medium to
coarse grained Sand and very fine
subrounded Gravel, some black organic
matter, somewhat plastic, medium st i f f ,

~\ moist dark gray f

Diameter:

Method:

Equipment

Slots: |s

of 1

8.25"
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. MD B-59

A Rnttnm nf Sinter NA

GAMMA LOG
COUNTS PER MINUTE
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o g B £

<
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/
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>
/
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\
/

WELL CONSTRUCTION
DETAIL

*« Approximate
Saturation

ELEV.
(feet)

~

-

-

—

—

-

Notes: Hydropunch samples taken at: 1B'-I9', 20'-2t', and 26'-27' bgl.



AMERICAN HYDROGEOLOGY CORPORATION
WELL/BORING LOG
PROJECT #: 24-1136
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DESCRIPTION

TOPSOIL-SILTY SAND-very fine to
mediuin grained, occasional coarse to
very coarse grained Sand, moderately

~\ sorted, very loose slightly moist, medium r
\ brown /

SAND-very fine to medium grained,
occasional coarse grained Sand, some
Silt and fine subrounded Gravel,
moderately sorted, cohesive, very sof t ,

\ moist, medium brown /
SAND-fine to medium grained,
occasional coarse grained Sand, trace
fine to medium subangular Gravel and
Silt, moderately sorted, very loose,
slightly moist, light brown

SANDY GRAVEL very fine to coarse
angular to subrounded Gravel,
occasional cobbles very fine to very
coarse subrounded Sand, trace Silt,
poorly sorted, medium dense, saturated,
brown mottled

SILTY CLAY, occasional irregular thin
( 001'} partings with fine grained Sand,

occasional black organic matter, t race
~~\ fine to very coarse subrounded Sand, r

\ hard, almost dry, light gray /

Diameter:

Method: _

Equipmen

Slots: *

\ Of 1

8.25"

HSA

. MD B-59

M Rnttnm of Slots- NA

GAMMA LOG
COUNTS PER MINUTE
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j

<̂

(

WELL CONSTRUCTION
DETAIL

5e Approximate
Saturation

ELEV.
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-

-

-

Notes: Hydropunch samples taken at: I4'-I5', 20'-2I'. and 25'-26' bgl.
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AMERICAN HYDROGEOLOGY CORPORATION
REPORT OF VAPOR MIGRATION PATHWAY SURVEY

General Signal Corporation/Benteler Automotive Corporation
9000 East Michigan Avenue, Galesburg, Michigan

24-1136

INTRODUCTION
On December 18,1998, a vapor migration pathway survey was conducted by American Hydrogeology
Corporation (AHC) in response to a release of volatile organic compounds at the above-referenced site.

The intent of this survey is to characterize potential vapor migration pathways and their potential to
result in a hydrocarbon vapor exposure through volatilization and atmospheric dispersion, volatilization
and enclosed space accumulation, and transport along utility corridors.

WEATHER CONDITIONS
The weather on site during the conduction of the vapor migration pathway was overcast with a light
breeze. The temperature was approximately 32 degrees Fahrenheit. The temperature rose slightly
during the course of the survey.

METHODS AND PROCEDURES
Based on the reported presence of volatile organic compounds in the soil and/or groundwater beneath
the site, known and accessible utilities and other observed potential pathways for vapor migration were
tested with a field photoionization detector (PID) and an explosimeter.

The field PID is equipped with a 10.0 or 10.6 ev lamp and calibrated to a benzene standard using a = 100
ppm isobutylene gas. The PID was calibrated in the field immediately prior to conducting the survey.
The PID provides relative hydrocarbon concentration data for a wide range of compounds that include
benzene, toluene, ethylbenzene, xylenes, and other volatile organic compounds present in the
groundwater at the site. The explosimeter reads the percent of the lower explosive limit for gasoline and
is calibrated in accord with the manufacturers instructions.

In the field the two meters were held to each vapor monitoring point for a minimum of 10 seconds and
the highest reading recorded on an AHC Ambient Vapor Monitoring Form. Each vapor monitoring
point (VMP) is identified on the attached site plan for future reference (Figure 1).

MEASUREMENT LOCATIONS
Numerous locations around the project site were monitored for organic vapors (see attached figure).
These locations are listed below and may include some or all of the following: edges of pavement,
cracks in pavement, manholes, storm drains, around monitor wells and purge wells, and any other
identified potential pathway where hydrocarbon vapors may migrate to the surface, or accumulate in
enclosed spaces, creating a potential exposure hazard.

RESULTS OF VAPOR MIGRATION PATHWAY SURVEY
The results of monitoring with a PID and explosimeter are listed below next to a description of the
monitoring location (See Figure 1). The results indicate no evidence of vapor migration within the
accessible utilities.

Form RPT-1 „ Revised 1/7/97
H \WPFILES\24-1136\F-9 (Ambient Vapor Mon) wpd ff T) recycled paper



AMBIENT VAPOR MONITORING

Monitoring
Point

VMP-1

VMP-2

VMP-3

VMP-4

VMP-5

VMP-6

VMP-7

VMP-8

VMP-9

VMP-10

VMP-11

VMP-1 2

VMP-1 3

Description

truck bay near MW-2

approximately 30' southeast of MW-2

truck bay east of Butler building

approximately 80' south of truck bay adjacent
to Bulter building

approximately 40' northwest of PW-B

approximately 25' northwest of MW-1

approximately 10' west of MW-4

southeast corner of parking area

approximately 44' southeast of MW-3

approximately 28' southwest of corner of
transformer station fence

approximately 27' south of transformer
station fence

sanitary sewer near MW-4

PW-B

PID Reading
(ppm v/v)

Background *

Background *

Background *

Background *

Background *

Background *

Background *

Background *

Background *

Background *

Background *

7

Background *

L.E.L. Reading
(%)

0

0

0

0

0

0

0

0

0

0

0

0

* Background readings were between 1-4 ppm v/v.

FormRPT-l Revised 1/7/97
H:\WPF1LES\24-1136VF-9 (Ambient Vapor Mon).wpd recycled paper
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AMERICAN HYDROGEOLOGY CORPORATION
General Signal Corporation/Benteler Automotive Corporation

9000 East Michigan Avenue, Gaiesburg, Michigan
24-1136

Tier II Evaluation for Protection of Downgradient Drinking Water

APPENDIX G

It is necessary to evaluate if the concentrations of the detected compounds in the groundwater will
not exceed the Part 201 generic residential drinking water criteria off the Benteler Automotive site.
As these criteria are lower than the GSI criteria, this assessment will conservatively evaluate
protection of the GSI. In this manner, the assessment can also be used to evaluate protection of
drinking water exposures downgradient of the Benteler Automotive site.

As stated in Section 2.25, there are presently only two compounds that exceed the generic residential
drinking water criteria: vinyl chloride and tetrachloroethene. Review of the historic water quality
data for vinyl chloride shows that the concentrations have exceeded the criterion of 2 ug/1 only at
the MW-4 location which is near the source area. Vinyl chloride has been detected at MW-4 since
October 1990. Therefore, on this basis, it does not appear necessary to perform any additional
calculations or evaluation for vinyl chloride. For tetrachloroethene, since the concentrations exceed
the generic residential criterion of 5 \±g/L at several downgradient monitor well locations, it is
desired to estimate an acceptable concentration in groundwater at the source and at five
downgradient monitor well locations (MW-8, MW-9, MW-15, MW-20, and MW-21) for protection
of drinking water (and conservatively for surface water) at Benteler Automotive's southern property
line.

Figure 2 illustrates the locations of the estimated source area and the estimated flow path. The
source area is estimated to be approximately 170 feet in width and is estimated to occupy one half
the thickness of the aquifer at the source. The distance from the source area to the property line is
about 2,400 feet. The five monitor well locations are 500 feet, 680 feet, 1,360 feet, 1,850 feet, and
2,100 feet, respectively, downgradient of the estimated source area.

An aquifer performance test using PW-A as a withdrawal well indicates transmissivity is about
200,000 gpd/ft. Based on an estimated aquifer thickness of 28 feet, hydraulic conductivity is
estimated at 7,143 gpd/ft2. Hydraulic gradient near the source area is estimated at 0.00033 ft/ft.
Based on the MDEQ default value for volumetric water content of the saturated zone of 25%,
specific discharge is estimated at 1.26 ft/day.

The solution uses the equation:

C(x) = C • exp 1 -
4 • A

erf erf

Where: C(x) = the concentration at x = 5 u.g/L for tetrachloroethene
the acceptable source concentration (in groundwater), |j,g/L
distance from the source = 2,400 feet
longitudinal dispersivity ~ x/10 = 240 feet

H:\WPFILES\24-1136YTIER! 1EV.WPD recycled paper



transverse dispersivity = <*x /3 = 80 feet
vertical dispersivity = <*x /100 = 2.4 feet
the first order degradation constant = 9.62 x 10"4 /day for tetrachloroethene
specific discharge = 1.26 ft/day
source width =170 feet
source depth = 14

5 ug/L = C • exp
2400

2 • 240
1 -. 1

4 • 9.62 x 10'4 • 240
1.26

erf
170

4 80 • 2400
erf

14

(4 v/ 2.4 • 2400

5 ug/L = Cs • 0.205547 • 0.109102 • 0.05200

Cs = 4,288 pg/L tetrachloroethene

Based on the above calculation, an acceptable source concentration for tetrachloroethene in
groundwater should be about 4,288 ug/L. This concentration can then be projected downgradient
to the five monitor well locations near the plume's centerline. Table 2 summarizes the results.

Table 2

Summary of Tier II Acceptable Tetrachloroethene Concentrations

Location

Source Area (MW-1)

MW-8s & d

MW-9s & d

MW-15s&d

MW-20s & d

MW-21s&d

Property Boundary

Distance From
Source

OFeet

500 Feet

680 Feet

1,360 Feet

1,850 Feet

2, 100 Feet

2,400 Feet

Acceptable
Concentrations

4,288 ug/L

357 ug/L

177 |ig/L

29 ug/L

11. 6 ug/L

7.8 ug/L

5.0 ug/L

December 1998
Concentrations <1}

220 ug/L

19ug/L/ll ug/L

1 1 ug/L/9.8 ug/L

6.7 ug/L/7.0 ug/L

1.9ug/L('yi.7ug/L0)

2.4 ug/L(1)/2.7 ug/L(1)

No Data

(1) Concentrations at these wells have never exceeded the generic residential drinking water criterion of 5 (ig/L

Comparison of these values to the most recent water quality data indicate that concentrations in the
source area are currently below acceptable levels (220 ug/L in MW-1 versus 4,288 ug/L acceptable
source area). Other monitoring points along the plume centerline are also below acceptable levels.

Graph 23 shows the tetrachloroethene concentration versus time in MW-1 along with the best fitting
trend line for the data. The regression coefficient is good; approximately 87% of the variation is
attributable to time. Based on the trend line, average concentration in MW-1 should continue to
decline without the assistance of groundwater purging.

H \WPF1LES\24-1136VTIERI1EV WPD
recycled paper
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DRAFT

DECLARATION OF RESTRICTIVE COVENANT

MDEQ Reference No.:

This Restrictive Covenant has been recorded with the Kalamazoo County Register of
Deeds for the purpose of protecting public health, safety and welfare and the
environment

Benteler-Kalamazoo, Inc. has received notice of approval from the Michigan Department
of Environmental Quality (MDEQ) dated [date! , for a Remedial
Action Plan (RAP) mat includes land use-based cleanup criteria as defined and set forth
in Section 20120a(l) of Part 201, of the Natural Resources and Environmental Protection
Act (NREPA), 1994 PA 451, as amended, MCL 3 24.20101 et seq, for the environmental
remediation associated with the property located in the City of Galesburg, County of
Kalamazoo, more particularly described as:

See Attachment A for legal description of Property and property tax ID numbers of the
Property (hereinafter the "Property").

See Attachment B for a survey of the property subject to the land-use restrictions
described in this restrictive covenant.

As used herein, the term "Owner" shall mean at any given time the then current title
holder of the Property.

NOW THEREFORE Benteler-Kalamazoo, Inc. 9000 East Michigan Avenue,
Galesburg, Michigan 49053, pursuant to Section 20120b(4) of NREPA and the Limited
.Residential Criteria-Based Remedy Agreement entered by and between General Signal
Corporation and the MDEQ (LANDUSE-ERD-00-000), hereby imposes restrictions on
the Property and covenants and agrees that:

1. The Owner shall restrict the uses of the Property to those uses compatible
with the limited residential land use-based category as defined in Section 20120a(l) of
Part 201 of NREPA, as amended in June, 1995, and the RAP, or other use that is
consistent with the assumptions and basis for the cleanup criteria established pursuant to
Section 20120a(l). Cleanup criteria for land use-based remedial action plans are located
in the Government Documents section of the State of Michigan Library.

2. The Owner shall restrict activities at the Property that may interfere with a
remedial action, operation and maintenance, monitoring, or other measures necessary to
assure the effectiveness and integrity of the remedial action.



3. The Owner shall restrict activities at the Property that may result in
exposures above levels established in the RAP. The following restrictions shall apply:

a. Restrict the use of groundwater from the upper aquifer on the
property identified in Figure 1, except for environmental investigation. The
bottom of the upper aquifer (depth to clay) is included in Figure 1.

b. Restrict the installation of a well placed in the lower aquifer on the
property identified in Figure 1, except when installation procedures are followed
to prevent groundwater migration between the water bearing units. The proper
installation procedures for a well in the lower aquifer shall be followed.
Procedures are described in ASTM Standard D 5092-90 (Standard Practice for
Design and Installation of Ground Water Monitoring Wells in Aquifers) and
Michigan Department of Environmental Quality, Ground Water Supply Section "I
- Water Supply System Specifications for Replacement Wells for Projects
Funded by Part 201, Act 451, PA 1994". These documents are included in
Attachment C.

4. The Owner shall provide notice to the MDEQ of the Owner's intent to
convey any interest in the Facility 14 days prior to consummating the conveyance. A
conveyance of title, an easement, or other interest in the Property shall not be
consummated by the Property owner without adequate and complete provision for
compliance with the terms and conditions of this Covenant

5. The Owner shall grant to the MDEQ and its designated representatives the
right to enter the Property at reasonable times for the purpose of determining and
monitoring compliance with the RAP, including the right to take samples, inspect the
operation of the remedial action measures and inspect records.

The state may enforce the restrictions set forth in this Restrictive Covenant by legal
action in a court of appropriate jurisdiction.

The restrictions shall run with the Property and shall be binding upon all future owners,
successors, lessees or assigns and their authorized agents, employees, or persons acting
under their direction and control, and shall continue until the MDEQ or its successor
approves modifications or rescission of this Restrictive Covenant. A copy of this
Restrictive Covenant shall be provided to all future owners, heirs, successors, lessees,
assigns and transferees by the person transferring the interest.



If any provision of this Restrictive Covenant is held to be invalid by any court of
competent jurisdiction, the invalidity of such provision shall not affect the validity of any
other provisions hereof. All such other provisions shall continue unimpaired in full force
and effect

The undersigned person executing this Restrictive Covenant is the Owner, or has the
express written permission of the Owner, and represents and certifies that he or she is
duly authorized and has been empowered to execute and deliver this Restrictive
Covenant

IN WITNESS WHEREOF, the said Owner of the above described Property has caused
this Restrictive Covenant to be executed on this day of

Signed in the presence of:

Witness Witness



STATE OF MICHIGAN )
) ss.

COUNTY OF KALAMAZOO )

The foregoing instrument was acknowledged before me on ,
by , a corporation, on
behalf of the corporation.

Notary Public
Kalamazoo County, Michigan
Commission expires:

Prepared by: David E. Preston
Varnum, Riddering, Schmidt & HowlettLLP
Bridgewater Place
P.O. Box 352
Grand Rapids, MI 49501-0352
(616)336-6000

::ODMA\PCDOCS\GRR\371610\1
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KALAMAZOO COUNTY TAX RECORD

- » ., •• • ••£••'•,'•
CHARTER TOUNSH.TP OF

NAME Of OWNER ,,.

KEN'TELER-K'ALAHAZOO INC ( 9000 HAST MICHIGAN >
MAIUNQ ACDREW

BENTELER-KALAMAZOO INC "
9000 EAST MICHIGAN AVENUE
GALESBURO MI

SEC. 23-2-10 ' COM AT Nl/4 POST SEC 23 TH E ALQ 'N LI SO SEC
495 FT TH 8 OOEO OOMJN 3Q8EC E 64,18' FT ' TO PL OF BE0 -TH
S 2575,44 FT TO E~1Wl/4 LI- SO SEC TH S 459,38 FT'TH NELY
TO A PT'll'O R E OF 81) 1/4 LI & 3001,5 FT. S OF SD N LI TH
N PAR TO & 3.10 R E OF 80 1/4 LI 2)001,5' FT TO SC) N LI TH (•
THEREON TO BEG 92,43 ACRES'

****REF£R TO IFT ROLL****

>'.j&\

O
FILE on PARCEL NO.

3907-23-210-010
ADDITIONAL NAMES

•45'* -iwV

Sfe1ft

•'. i
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PAGE 62
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of Be^inninqi

, 1989,

MARC M. SCM*A«T2

WY MMWSSJOtt
S i..-,-.-.—r

Stic J.
, AJhaeen,

Plena
* c
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phone: 616-327-3532
fax: 616-3.27-7679

GARY D. HAHN, P.S.
THOMAS A. DENEAU, P.E.
JOHN G. KAMER, P.S.
MICHAEL E. KIEWEL, P.E.
WAYNE A. KOCH, A.I.A.

NAKP,

9835 PORTAGE ROAD,
PORTAGE, MICHIGAN 49002

E-mail:
wightmanward@ameritech.net

JAMIE J. DYER, P.E.
THOMAS M. RUSHLOW, P.E.

DARYL J. VELDMAN, P.E.
CHRISTOPHER J. BRAYAK, A.I.A.

MICHAEL A. FREEHLING, P.S.

JULY 10, 2001

LEGAL DESCRIPTION FOR AMERICAN HYDROGEOLOGY CORF.
RESTRICTIVE COVENANT AREA AT BENTELER INDUSTRIES, INC.

PART OF THE NORTHEAST QUARTER OF SECTION 23, TOWN 2 SOUTH,
RANGE 10 WEST, COMSTOCK TOWNSHIP, KALAMAZOO COUNTY,
MICHIGAN, DESCRIBED AS: COMMENCING AT THE NORTH QUARTER
POST OF SAID SECTION 23, THENCE EAST ON THE NORTH LINE OF SAID
SECTION 23 A DISTANCE OF 1519.46 FEET; THENCE SOUTH
PERPENDICULAR TO SAID NORTH SECTION LINE 671.69 FEET TO THE
POINT OF BEGINNING OF THE LAND HEREIN DESCRIBED: THENCE
SOUTH 01 DEGREES 17 02" EAST 306.50 FEET; THENCE SOUTH 29 DEGREES
59' 50" WEST 540.75 FEET; THENCE SOUTH PERPENDICULAR TO SAID
NORTH SECTION LINE 939.99 FEET; THENCE NORTH 89 DEGREES 15' 11"
WEST 552.77 FEET; THENCE NORTH 03 DEGREES 11' 08" WEST 391.70 FEET;
THENCE NORTH 03 DEGREES 07 26" EAST 399.49 FEET; THENCE NORTH 27
DEGREES 00' 37" EAST 839.16 FEET; THENCE NORTH 40 DEGREES 34' 00"
EAST 167.61 FEET; THENCE NORTH 77 DEGREES 50' 16" EAST 216.48 FEET;
THENCE SOUTH 88 DEGREES 28' 58" EAST 114.50 FEET TO THE POINT OF
BEGINNING.
CONTAINING 20.13 ACRES MORE OR LESS.

JUl 1 6 2001

AMtRlCAN HYDPOGEOLOGY



ATTACHMENT C - SPECIFICATIONS



MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
GROUND WATER SUPPLY SECTION

I - WATER SUPPLY SYSTEM SPECIFICATIONS
FOR REPLACEMENT WELLS
FOR PROJECTS FUNDED BY
PART 201, ACT 451, PA 1994

PART ONE - GENERAL
f

1.1 SCOPE OF WORK

The work to be done shall consist of furnishing all labor, materials, and equipment necessary
for the complete and satisfactory construction of a water well and installation of pumping
equipment pitless adapter, and other appurtenances as specified herein. The
CONTRACTOR shall procure all permits required by law and shall comply with all federal,
state, and local laws and ordinances relating to performance of the work. All work is to be
done in accordance with the Michigan Water Well Construction and Pump Installation Code,
Act 368, PA of 1978, Part 127, known as the Ground Water Quality Control Act, herein
referred to as the "CODE", Michigan Safe Drinking Water Act, Act 399, PA of 1976,
Administrative Rules adopted thereunder, and specifications described therein, where
applicable.

The proposed water supply s'rte is indicated on Schedule I (Water Supply System
Specifications Summary Sheet). The site has been evaluated by the Michigan Department
of Environmental Quality (herein referred to as the "DEPARTMENT") and the proposed
location for the replacement well on the site has been determined. This information is found
on the attached Water Supply Survey Form.

It is recommended that all bidders thoroughly examine the Technical Specifications for this
work and make a personal examination of the site(s) of the proposed work. Failure by the
CONTRACTOR to examine the site(s) prior to making his proposal shall not be considered
as cause for an increase in the contract amount

Obtaining a potable water supply on this site will require drilling through, and adequately
sealing off, a water-bearing formation which may be contaminated. It is anticipated that a

- safe and suitable water supply can be developed on the site if the well is constructed in
accordance with the depth and design specifications as described on Schedule I and herein,
although the work may be stopped at a shallower depth or continued to greater depths as
directed by the DEPARTMENT. Attached with these specifications are water well records for
water supplies in the area that produce water of suitable quality.

An work shall be subject to the order of the DEPARTMENT representative who shall be kept
informed at all times as to the status of the work. The DEPARTMENT representative must
be on-site when work is performed unless the CONTRACTOR is given approval to perform
work in his absence. Drilling which results in an unusable well or a dry hole will be
reimbursed by the DEPARTMENT only when the practices outlined in these specifications or
approved by the DEPARTMENT representative, have been followed. Unusable wells or dry
holes which result from equipment failure, contractor error or negligence, or other factors
which are not the fault of the DEPARTMENT will not be reimbursed.

Figures for depths of wells listed in Schedule I are estimates based on the information
available tp the DEPARTMENT. Determination of where a usable aquifer exists shall be the

^ responsibility of the CONTRACTOR, with the assistance of the DEPARTMENT
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representative. In all cases the final depth of the well shall be approved by the
DEPARTMENT. The DEPARTMENT does lot guarantee the depth of wells and where the
depth of completion is different than estimated in the specifications, the unit price bid by the
CONTRACTOR will prevail regardless of depth drilled.

1.2 REGISTRATION

The work shall be completed by a water well drilling contractor registered in the State of
Michigan, who shall comply with all applicable rules, regulations, and guidelines published by
the State of Michigan regarding the performance of the work.

1.3 UTILITIES FOR CONSTRUCTION

Unless otherwise provided for in these specifications, the CONTRACTOR shall furnish his
own source of electricity, fuel, and water required to perform the work, and shall bear the
cost of these services.

1.4 PROTECTION OF PROPERTY

The CONTRACTOR shall property protect all surface and subsurface structures and
surrounding areas from damage which may result from the methods employed in performing
the work. The CONTRACTOR shall be responsible for any damages to such structures
resulting from his operations. Damaged property shall be repaired or replaced to a condition
which is equal to that which existed prior to damage. The DEPARTMENT shall have the
right to approve these restoration measures.

1.5 NOTIFICATION OF UTILITIES

The CONTRACTOR shall comply with Act 53, PA of 1974, by notifying public utilities of the
proposed drilling or excavating at least 48 hours prior to the commencement of such
activities by contacting MISS DIG at 1-800-482-7171.

1.6 DISPOSAL OF WATER

The CONTRACTOR shall make all provisions necessary for conveying any water
encountered in performing the work away from adjacent structures, and shall take measures
necessary to prevent erosion and/or flooding of the site and adjacent properties. The

- CONTRACTOR shall also prevent discharge water from flowing over any adjacent wells .
and/or sewage disposal systems.

1.7 CLEAN-UP

The CONTRACTOR shall provide all material and labor to maintain the site in an orderly
condition which is conducive to a safe work area. The CONTRACTOR shall keep the site
free from accumulation of waste materials, rubbish, drill cuttings, and other debris resulting
from the work,

1.8 SAFETY

The CONTRACTOR shall comply with all applicable laws and regulations governing the
furnishing and use of safeguards, safety devices, and protection equipment The
CONTRACTOR shall take any necessary precautions to protect the life and health of
employees and the public in the performance of the work.
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2.6 ADDITIONAL WELL DEVELOPMENT

Payment for additional well development, where deemed necessary by the DEPARTMENT,
- shall be on the basis of the unit price per hour of actual development and shall include all

equipment, equipment set-up, and labor necessary for complete development of the well.

2.7 ADDITIONAL WELL CAPACITY TEST
*

Payment for additional well capacity test where deemed necessary by the DEPARTMENT,
shall be on the basis of the unit price per hour measured for the time that the test pumping
equipment is in operation, and shall include all equipment, equipment set-up, and labor.

2.8 • DISINFECTION AND TESTING

Payment for disinfection and testing shall be on a lump sum basis and shall include all
equipment materials, and labor necessary to clean, disinfect, and pressure test the
completed water system including the well, pump, drop pipe, service lines, tank, connection
to existing water system, and any other equipment installed by the CONTRACTOR. The
lump sum price shall include leak correction and subsequent additional disinfection as
required to provide a satisfactory system.

2.9 P1TLESS ADAPTER

Payment for pitless adapter(s) shall be on the basis of the unit price per each pitless adapter
actually installed, and shall include the well cap and all other materials, equipment, and labor
required.

2.10 SUBMERSIBLE PUMP

Payment for submersible pump(s) shall be on the basis of the unit price per each
submersible pump actually installed and left in place, and shall include all materials and
labor to install the pump and all electrical pump controls required.

2.11 EXISTING EQUIPMENT

Payment for the reinstallation of existing pumping equipment or pressure tank where
. specified by the DEPARTMENT shall be on the basis of the unit price per hour and shall

include all material, equipment and labor necessary to remove existing submersible pump
from the well being replaced and disconnect existing pressure tank and reinstall pump and
tank in the replacement water supply system.

2.12 SUBMERSIBLE PUMP CABLE

Payment for the submersible pump electrical cable shall be on the basis of the unit price per
lineal foot of cable actually installed from the pump to the control box and from the control
box to the existing household electrical system. The unit price shall include alLmaterials,
equipment and labor to install the electrical cable.

2.13 PUMP DROP PIPE

Payment for submersible pump drop pipe shall be on the basis of the unit price per lineal foot
of pipe installed and shall include all couplings and fittings required from the pump to the
pitless adapter.
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slots with sharp outer edges, widening inwardly so as to minimize clogging. All intake
openings shall be free from jagged edges, irregularities or other defects that would hinder
passage of sand during well development

3.4 WELL SCREEN FITTINGS

The telescope size screen shall be provided with a minimum two foot long blank extension of
the same size as the screen, a bottom plug to close the bottom of the screen, and a packer
to provide a tight seal between the top of the screen and the well casing. The blank shall be
of new, standard weight schedule 40 black or galvanized steel pipe. A neoprene-typafigure
K packer shall be installed at the top of the blank,

3.5 ROTARY DRILLING FLUID

• The rotary drilling fluid shall consist of clean, chlorinated water in compliance with
R325.1639. Rule 139(8), construction of wells, drilling water, and finely ground sodium
bentonite meeting section 4 of API specification 13A. Any additives to the drilling fluid
system shall be approved in compliance with R325.1640, Rule 1640, certification of water
system components.

3.6 GROUT MATERIAL

Grout material for sealing the annular space between the casing and borehole shall be neat
cement grout or neat cement plus bentonite. Neat cement grout shall consist of a mixture of
1 bag of cement (94 pounds) of Type I or Type IA (air-entraining) Portland cement to not
more than 6 gallons of clean water in accordance with the CODE, R325.1603a(1), Rule
103a(1), definitions:N,O. Table 3.6 shall be used to determine the amount of bentonite,
water requirements, and resulting slurry weights and volumes for neat cement/bentonite
admixtures. Addition of bentonite shall not exceed 5% by weight of cement The cement
shall be mixed as a neat cement slurry prior to addition of any bentonite.

TABLE 3.6

CEMENT/BENTONITE SLURRY PROPERTIES

Percent
Bentonite

0

1

2

3

4

5

Bentonite Req.
IbsJbag

0

1

2

3

4

5

Water Req.
galJbag

6.0

6.25

6.5

7.2

7.8

8.5

Slurry Wgt
IbsJGal

15.0

14.8

14.7

14.4

14.1

13.8

Slurry Vol.
ft3 /bag

1.18

1.27

1.38

1.45

1.55

- -1.65

NOTE: Compliance with the slurry weight and volume properties requires mixing the cement prior to
addition of any bentonite to the slurry unless the cement and bentonite are pre-mixed in dry
form.
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B. Three-Wire Systems - The three-wire pump controls shall be as specified for the two-
wire system with the addition of a control box complete with terminal strip, starting
relay, start and run capacitors, and lightning protection is not provided with the pump
motor.

3.12 _ SUBMERSIBLE PUMP ELECTRICAL INSTALLATION

Electrical service shall be provided in accordance with the Electrical Administrative Act, Act
No. 217, PA of 1956 as amended.

The location of the wiring entrance through the building wall shall be the same location as
the existing wiring or as agreed upon by the DEPARTMENT and the property owner, and
shall be made below grade where practical. Building wiring shall include connections to the
existing pump power supply with a junction box, and to the pump controls. Where required
-by the electrical code, any wiring inside the building shall be installed in protective conduit

3.13 PUMP DROP PIPE

The drop pipe and couplings shall be Schedule 80, polyvinyl chloride, PVC 1120/1220, shall
meet specification ASTM D1785 and be approved by NSF for potable water use. Drop pipe
shall be 1 inch I.D. Couplings shall be a PVC machined type with recessed, tapered threads
or galvanized steel with tapered threads. Drop pipe and couplings shall bear manufacturer's
markings that will identify the material as that which is specified. Where pump settings
exceed 200 feet in depth, a rubber or neoprene torque arrestor shall be installed directly
above the pump and cable guards shall be installed every 20 feet on the drop pipe.

3.14 PRESSURE TANK

A Replacement Pressure Tank - The pressure tank shall be a pre-pressurized,
diaphragm or bladder-type design with a minimum total capacity of 30 gallons. The
tank shall be constructed of steel and coated with a corrosion resistant zinc-based
epoxy primer and enamel finish. Tank linings and diaphragm or bladder materials
shall be approved by either FDA or NSF for contact with potable water. The rated
maximum working pressure for the tank shall be at least 100 pounds per square inch.
The tank shall provide a minimum available drawdown of 10 gallons at a 30-50 psi
operating cycle. The pressure tank capacity information is provided for bidding
purposes only. Actual tank size(s) will be determined based on well performance,
existing tank capacity, and current supply needs.

OR

B. Existing Pressure Tank - The pressure tank used for the existing water supply has
been determined by the DEPARTMENT to be adequate for the new well and pumping
equipment The existing tank shall be disconnected from the existing contaminated
water supply and connected to the replacement water supply.

3.15 PRESSURE TANK FITTINGS

A new standard brass tank cross-tapped for a pressure switch, pressure gauge, pressure
relief valve and sampling tap shall be provided. The pressure gauge shall have a range of 0-
100 psi. The pressure relief valve shall be brass and have a pressure setting of 75 psi. The
sampling tap shall consist of 3/4-inch brass boiler drain.
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available for inspection on-site at the request of the DEPARTMENT. The
CONTRACTOR shall be responsible for collecting and evaluating formation samples
at each change of formation and at each five-foot interval above the water level and
each two-foot interval below the water level. The completed water well record shall be
submitted directly to the DEPARTMENT within 60 days of the completion of the well.
Final approval and payment by the DEPARTMENT shall be withheld until the water
well record has been submitted,

G. Temporary Capping - At all times during the progress of the work, the CONTRACTOR
shall use reasonable precautions to prevent either tampering with the well or the
entrance of foreign material into the well. Upon completion of the well, temporary
capping shall be provided, in accordance the CODE, R325.1639, Rule 139(6),
construction of wells, temporary capping.

H. Well Alignment - The completed well shall be sufficiently plumb and straight in
accordance the CODE, R325.1639, Rule 139(7), construction of wells, well alignment.

I. Casing Termination - The CONTRACTOR shall terminate the well casing no less than
12 inches and no greater than 18 inches above final grade.

4.2 GROUTING

A General Requirements

1. The annular space between the well casing and borehole shall be tightly sealed
to prevent the entrance of surface water and the vertical migration of
contaminants along the well casing and borehole.

2. The CONTRACTOR shall be responsible for determining tine volume of grout
required. The volume of dry cement or cement/bentonite grout available on-site
shall be at least 25% greater than the calculated volume of dry grout required to fill
the annulus. And in no case should the grout volume mixed be less than, the
calculated volume. Appendix V of the Michigan Water Well Construction and
Pump Installation Code, Act 368, PA of 1978, Part 127, known as the Ground
Water Quality Control Act and administrative rules may be used as a guide for
casing and borehole sizes not listed in the following table.

TABLE 4.2

BAGS OF CEMENT REQUIRED

Casing size (inches)
Borehole (inches)
Depth (feet)/% Bentonite
25
30
50
100
150
200
300

0
5.6
6.7
11.1
22.2
33.3
44.4
66.6

4
8
2
4.8
5.8
9.5
19.0
28.5
38.0
57.0

5
4.1
4.8
8.0
15.9
23.9
31.8
47.7

0
6.5
7.8
13.0
25.9
38.9
51.8
77.7

5
9
2
5.6
6.7
11.2
22.2
33.3
44.3
66.5

5
4.7
5.6
9.3
18.6
27.9
37.1
55.6

0
7.4
8.9
13V8
29.6
44.4
59.2
88.8

6
10
2
6.4
7.7
12.7
25.4
38.0
50.7
76.0

5
5.3
6.4
10.6
21.2
31.8
42.4
63.6
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contaminants in the borehole. The desander shall be operated either continuously
while drilling or each time an additional drill rod is being added to the drill stem.

B. The CONTRACTOR shall be responsible for controlling critical drilling fluid properties
such as density and viscosity to avoid excessive downhole pressure, recirculation of
cuttings, and damage to the water bearing formation. Measurements of drilling fluid
properties may be required at the discretion of the DEPARTMENT representative to
determine if properties are within recognized industry standards.

C. After drilling through the contaminated formation, the drilling fluid may contain
contaminants and require disposal as deemed necessary by the DEPARTMENT
representative. A fresh batch of drilling fluid shall then be prepared and used to drill
the remainder of the well.

4.4 CABLE TOOL WELL CONSTRUCTION

General Requirements - The following specifications shall apply to all wells constructed
using the cable tool method.

A A temporary outer casing shall be used with the cable tool method in order to prevent
caving of the overburden material and maintain an open annular space around the
casing for grout The temporary outer casing shall extend from the surface to a
minimum of three (3) feet into a confining formation. If no confining formation exists,
the temporary casing shall extend the length of the permanent casing. The temporary
casing shall be pulled back and removed as grouting proceeds in order to expose the
grout to the borehole wall.

B. Dry granular bentonite shall be maintained around the temporary well casing while
being driven. A funnel-shaped excavation approximately two times the casing
diameter in depth and four times the casing diameter in width shall be provided around
the top of the well casing. The excavation shall be for the purpose of containing the
bentonite. The casing with drive shoe shall be placed in the funnel-shaped excavation
and the bentonite poured around the casing until the excavation is full. The bentonite
shall be replenished as the level drops in the funnel due to the casing being driven.

4.5 WELL DESIGN

THE DEPARTMENT WILL SPECIFY WHICH OF THE FOLLOWING DESIGNS MAY BE
USED

A Single-Cased Method - The borehole size shall be a minimum of 4 inches larger than
the nominal casing size. The oversized borehole shall extend from ground surface to
the top of the water-bearing formation for screened wells and at least 5 feet into the
bedrock for rock wells. After casing is installed the well shall be grouted without delay
unless approval is given by the DEPARTMENT to delay grouting.

B. Gravel-Packed Method - The borehole size shall be a minimum of 4 inches larger than
the nominal casing size. The borehole shall extend from ground surface to the bottom
of the portion to be screened. After casing and screen are installed, the annular space
between the screen and borehole wall shall be backfilled with dean, chlorinated, fitter-
pack material of appropriate size to a point 5 feet above the top of the screen. The
annular space between the borehole wait and casing from the top of the filter-pack to
surface shall be grouted without delay, unless approval is given by the DEPARTMENT
to delay grouting.
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C. Telescoped Casing Method - The upper borehole shall be a minimum of 4 inches
larger than the normal size of the outer casing. The outer casing shall extend from the
surface to at least 3 feet into the confining formation above the artesian aquifer. A
drive shoe or rotary shoe shall be attached to the outer casing and pressure applied to
seat the casing. A lower borehole one inch smaller than the nominal outer casing size
shall be drilled through the remainder of the confining formation and penetrate the
water-bearing formation. The lower casing consisting of a blank extension and well
screen shall be installed within the outer casing. The space between the screen blank
extension and the well casing shall be sealed with a K-packer. The packer shall be
installed no closer than two feet from the end of the outer casing. The annular^pace
between the outer casing and borehole wall shall be grouted without delay.

4.6 WELL SCREEN PLACEMENT

• Well screen placement shall be either 1) telescoped out the casing exposing not less than
four feet to the formation or 2) attached directly to the casing where the filter-pack method is
used. Additional screen length may be necessary as determined by the CONTRACTOR
depending upon the nature and thickness of the water-bearing formation penetrated.

4.7 WELL DEVELOPMENT

A General requirements - The well shall be developed to produce water free of sand, silt,
or other material at the pumping rate of the permanent pump, in accordance with the
CODE, R325.1621, Rule 121(2), location and construction of wells generally and
R325.1639. Rule 139(1) and Rule 139(5), construction of wells; well screens; well
pumping rate.

B. Chemical Development - Any chemicals used for well screen development shall be
approved by the DEPARTMENT prior to use.

4.8 WELL CAPACITY TESTING

A Design and Pumping Rate - The well shall be capable of sustaining a permanent
pumping rate of 10 gallons per minute. If limiting geological conditions are present
the DEPARTMENT may authorize a lower final pumping rate. In such instances,
additional storage capacity will be provided at the expense of the DEPARTMENT.

B. Initial Capacity Testing - Initial capacity testing shall be performed by pumping the well
with compressed air, submersible pumping equipment or a plunger. A discharge
outlet shall be provided for measurement of flow rate with a 5-gaIlon pail and stop
watch. Capacity testing shall be performed by pumping the well at 15 to 20 gpm or 1.5
to 2 times the pumping rate of the final pumping equipment whichever is greater, for a
period of one hour.

C. Additional Capacity Testing - Additional well capacity testing shall be performed at the
pumping rate and length of time as specified by the DEPARTMENT representative.

4.9 PITLESS ADAPTER

The pitless adapter shall be installed on the well casing in accordance with the
manufacturer's instructions and in accordance with the CODE, R325.1641, Rule 141, above
grade well casing connections and R325.1642, Rule 142, below ground well casing
connections. The pitless adapter shall be installed so that the discharge fine is generally 84
inches below grade but in no case less than 42 inches, or as modified by the DEPARTMENT
due to local cfimactic conditions. A 90° elbow directed downward at an angle approximately

~-45° shall be installed on the discharge saddle and the saddle shall be installed so that the
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materials which have accumulated on structures or around the premises shall be removed.
The CONTRACTOR may dispose of these materials on-site, with permission of the property
owner and the DEPARTMENT.

4.21- FINAL BILLING

Upon completion of all work, the CONTRACTOR shall submit the following items to the
DEPARTMENT.

1. Itemized bill for each well consistent with the Hems listed on the Itemized Bid Sheet

2. Completed water well and pump records.

3. Completed well abandonment records (completed on water well record form).

The above items shall be mailed to the following address:

Jim Lahti
Ground Water Supply Section
Drinking Water and Radiological Protection Division
Michigan Department of Environmental Quality
PO Box 30630
Lansing, Michigan 48909-8130
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DRAjFT

MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

In the Matter of:

, MDEQ Reference No. :
Kalamazoo County, Michigan

AGREEMENT FOR A LIMITED RESIDENTIAL
CRITERIA-BASED REMEDIAL ACTION

This Agreement for a Limited Residential Criteria-Based Remedial Action
(hereinafter referred to as the "Agreement") is entered into voluntarily by and between
tiie Michigan Department of Environmental Quality (MDEQ), Environmental Response
Division and General Signal Corporation (General Signal) for the purpose of specifying
the agreed upon conditions for a Limited Residential Criteria-Based Remedial Action
Plan (RAP) approval at the Hydreco Site, located at 9000 East Michigan Avenue,
Galesburg, Kalamazoo County, Michigan. By execution of this Agreement the MDEQ
and General Signal stipulate and agree to be bound by all of the recitals, terms and
conditions herein.

RECITALS

Whereas, any remedial action undertaken pursuant to Section 20120b(3) of Part
201 of the Natural Resources and Environmental Protection Act (NREPA), 1994 PA 451,
as amended, MCL 324.20101 et seq. or the Part 201 Rules, 1990 AACS R 299.5101 et
seq. which may include land use or resource use restrictions, monitoring, operation and
maintenance, installation of permanent markers and continued financial responsibility, if
determined by the MDEQ to be necessary, shall be stipulated in a legally enforceable
agreement with the MDEQ; and

Whereas, this Agreement pertains to the Facility located in the City of Galesburg,
County of Kalamazoo, State of Michigan, described in Attachment A and commonly
known as the Hydreco Site; and



Whereas, the RAP for a Limited Residential Criteria-Based Remedial Action
submitted by American Hydrogeology Corporation (AHC) on behalf of General Signal
on to the MDEQ, including its attachments and any MDEQ-
approved modifications, complies with applicable requirements under Part 201 of the
NREPA and the Part 201 administrative rules and will be considered approved through
the execution of this Agreement; and

Whereas, this Agreement satisfies the requirements of Section 20120b(3) of the
NREPA, as amended in June 1995.

Based on the foregoing Recitals, and in consideration of the MDEQ's approval of
the RAP for a Limited Residential Criteria-Based Remedial Action, the MDEQ and
General Signal hereby stipulate and agree as follows:

L PARTIES BOUND

1.1 This Agreement shall apply to and be binding upon MDEQ and General
Signal Corporation (hereinafter "the Company") and its successors and assigns. No
change in ownership or corporate status of the Company shall in any way alter the
Company's responsibilities under this Agreement Any agreement assigning or
trarisferring the rights, duties and benefits of this Agreement shall provide that the terms
and conditions of this Agreement are binding upon the assignee or transferee.

1.2 The signatories to this Agreement certify that they are authorized to execute
and legally bind the parties they represent.

n. DEFINITIONS

2.1 The term "MDEQ" shall mean the Michigan Department of Environmental
Quality and any authorized representatives acting on its behalf.

2.2 The term "Remedial Action Plan," "Limited Land Use or Site-Specific,
Criteria-Based Remedial Action Plan" or "RAP" means the Remedial Action Plan for the
Hydreco Site prepared by AHC and submitted to MDEQ on ,
including any MDEQ-approved modifications to the RAP.

2.3 The term "State" means the State of Michigan, any of its agencies and any
authorized representatives acting on its behalf.



HI. IMPLEMENTATION

3.1 The Company agrees to implement and comply with the terms and
conditions of the RAP. As approved, each component of each work plan and approved
modifications thereto, shall be deemed incorporated into this Agreement and made an
enforceable part of this Agreement.

3.2 Approval of the RAP and shall not be construed to mean that the MDEQ
concurs with all conclusions, methods or statements in the RAP or warrants that the RAP
comports with law.

3.3 Within ninety (90) days of obtaining MDEQ approval, the Company shall
properly remove or plug all monitor wells that were installed as part of the response
activity at or related to the Facility. The proper well abandonment procedures described
in ASTM Standard D 5299-92 (Standard Guide for Decommissioning Ground Water
Wells, Vadose Zone Monitoring Devices, Boreholes, and Other Devices for
Environmental Activities) shall be used by the Company in plugging in wells.

3.4 The RAP may only be modified by written agreement between the
Company's Project Coordinator and the MDEQ, ERD Division Chief or his or her
representative.

IV. RESTRICTIVE COVENANT

4.1 The Company shall record with the Kalamazoo County Register of Deeds
the Restrictive Covenant attached hereto as Attachment D within twenty-one (21) days of
MDEQ approval of the RAP. The restrictive covenant shall comply with the
requirements of Section 20120b(4) of Part 201 of the NREPA.

4.2 The Company shall provide a true copy of the recorded Restrictive
Covenant to MDEQ within ten (10) days after the document is recorded and returned to
the Company by the Kalamazoo County Register of Deeds. The copy provided to
MDEQ shall include the liber and page number.

V. ACCESS TO PROPERTY AND RECORDS

5.1 Upon the Effective Date of this Agreement, MDEQ and its authorized
employees and representatives shall have access at all reasonable times to the Property
for the purpose of determining and monitoring compliance with the RAP, including the
right to take samples, inspect the operation of remedial action measures and inspect
records related to the RAP.



5.2 This Agreement does not restrict or limit any right that the MDEQ may
have to enter the Property or other properties to which access is required for the
protection of the public health, safety or the environment pursuant to specific statutory or
regulatory authority. Consistent with the MDEQ's responsibilities under federal or state
law, the MDEQ and its authorized representatives shall use their best efforts to minimize
interference and whenever possible employ efforts that are the least intrusive to the
operations and commercial activities on the Property. "Best efforts" shall not require
MDEQ to incur any material cost increases in carrying out its responsibilities to protect
the public health, safety or welfare or the environment.

VI. PAYMENT OF OVERSIGHT COSTS

The Company shall reimburse MDEQ for all costs lawfully incurred by the State
in overseeing implementation of the Remedial Action Plan. Following each anniversary
of the date of this Agreement, MDEQ will provide the Company with a summary of all
oversight costs incurred during the preceding year. The Company shall pay oversight
costs lawfully incurred by the State within thirty (30) days of receipt of the oversight cost
summary.

Vn. COVENANT NOT TO SUE THE STATE/INDEMNIFICATION

The Company hereby Covenants Not to Sue or take any civil, judicial or
administrative action against the State, its agencies, MDEQ or their authorized
representatives, for any claims arising from or connected with MDEQ's approval or
implementation of the RAP, including the execution of this Agreement. The Company
also agrees to indemnify the State of Michigan, its agencies, the MDEQ and their
authorized representatives from any and all claims brought by others based upon, arising
from or connected with the implementation the RAP or the execution of this Agreement.

Vm. REMEDIES FOR BREACH OF AGREEMENT

8.1 The Company and the MDEQ recognize and agree that this Agreement is a
legally enforceable contract as required by Section 20120b(3) of Part 201 and may be
enforced in a court of competent jurisdiction. For that purpose, the Company consents to
the jurisdiction of the Ingham County Circuit Court in any action by the State to enforce
this Agreement The Company also recognizes and understands that the MDEQ's
remedies in the event the Company breaches the terms and conditions of this Agreement
may include, but are not limited to, specific performance, issuance of a unilateral
administrative order under Sections 20114(l)(h) or 20119 of the NREPA, MCL
324.20114(l)(h), 324.20119, reimbursement of the State costs, or any other statutory or



common law remedy subject to the rights or defenses available to the Company under
applicable law.

8.2 This Agreement shall not be construed as discharging the liability of any
person or entity.

8.3 Nothing in this Agreement shall affect the duties and obligations the
Company may have with respect to permits or other governmental approvals or waive the
Company's duties and obligations under other applicable federal or state laws.

8.4 If provisions for any of the following, determined by the MDEQ to be
applicable for the Facility, lapse or are not complied with as provided in this Agreement
or RAP, MDEQ's approval of the RAP is void from the time of the lapse or violation,
unless the lapse or violation is corrected to the satisfaction of MDEQ:

(a) Land Use or Resource-Use Restrictions
(b) Monitoring
(c) Permanent Markers

If the Company fails to correct the lapse or violation within thirty (30) days of written
notification of such lapse, MDEQ, at its option, may perform the response activities that
the Company has failed to perform. The Company shall reimburse the State for costs the
State incurs to perform those response activities within thirty (30) days of the Company's
receipt of a cost summary report

8.5 In the event the MDEQ's approval of the RAP becomes void, all other
terms of this Agreement shall remain in full force and effect.

DC NOTICES

Whenever, under the terms of this Agreement, notice is required to be given or a
report, sampling data, analysis or other document is required to be forwarded by one
party to the other, such correspondence shall be directed to the following individuals at
the specified addresses or at such other address as may subsequently be designated in
writing:

As to MDEQ: As to the Company:
[Name] [Project Coordinator]
Environmental Response Division Telephone
Telephone Address
Address



X. MODIFICATIONS

This Agreement shall not be modified unless such modification is in writing and
signed by the Company's Project Coordinator and the MDEQ, ERD Division Chief or his
or her representative.

XL RESERVATION OF RIGHTS

11.1 The parties reserve any and all rights available to them pursuant to Part 201
or any other applicable laws.

11.2 Nothing in this Agreement shall constitute or may be construed as a release
or covenant not to sue by the State regarding any claim, cause of action, or demand in
law or equity against any person, firm, trust, trustee, joint venture, partnership,
corporation, or other entity, for any liability it may have arising out of or relating in any
way to the generation, storage, treatment, handling, transportation, release, or disposal of
any hazardous substances, hazardous wastes, pollutants, contaminants, or injurious
substances found at, taken to, or taken from the Facility.

XH. APPLICABLE LAW

12.1 This Agreement shall be construed in accordance with the laws of the State
of Michigan. All actions required to be taken pursuant to this Agreement shall be
undertaken in accordance with the requirements of Part 201 of NREPA, the Part 201 and
any other applicable laws.

12.2 All terms used in this Agreement which are defined in Part 201 of NREPA,
MCL 324.20101 et sgg and/or the Part 201 Rules, 1990 AACS R 299.5101 et seq. shall
have the same meaning in this Agreement as in Part 201 of NREPA and the Part 201
Rules. If a conflict exists between the Rules and the statute, the statute prevails.

Xm. CERTIFICATION

13.1 When the Company determines that it has completed all the response
activities required by this Agreement and the RAP, it shall submit to the MDEQ a
Notification of Completion of Remedial Action (Notification) and a draft completion
report The draft completion report shall summarize all response activities performed
under this Agreement and shall include or reference any supporting documentation.



13.2 Upon receipt of the Notification, the MDEQ will review the Notification,
the draft completion report and any supporting documentation. Within ninety (90) days
of receipt of the Notification, the MDEQ will determine whether the Company has
satisfactorily completed all response activities described in the RAP, including, but not
limited to long term monitoring and proper abandonment of all remaining monitor wells.
If the MDEQ determines that all response activities have been completed the MDEQ will
so notify the Company. Upon MDEQ's receipt of a "Final" completion report from the
Company, MDEQ shall issue a Certification of Completion of Remedial Action.

XTV. SEVERABILITY

The provisions of this Agreement shall be severable, and if any provision is
declared by a court of competent jurisdiction to be inconsistent with federal or state law
and, therefore, unenforceable, the remaining provisions of this Agreement shall remain in
full force and effect; except that such severance shall not be allowed if the severance of
such provision causes the Agreement to fail in its essential purposes.

XV. SEPARATE DOCUMENTS

This Agreement may be executed in two (2) or more counterparts, each of which
shall be deemed an original, but all of which together shall constitute one instrument

XVI. EFFECTIVE DATE

This Agreement shall become effective on the date it is fully executed by all
parties to this Agreement.

Dated:

Environmental Response Division
Michigan Department of Environmental Quality

Authorized Representative of General
Signal Corporation
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Dated:


